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distances, the people learned, could be tied up with ropes of hollow steel. 
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A Giant Stirs 


Coanapian petroleum resources were long imprisoned by deep cold and forbid. 
ding mountains, by tree-bound terrain and unfriendly swamplands, and by trackless 
distances from large markets. 


But the industry which sought the modern genii has felled its immediate guards. 


People in Canada and people who flocked there from the rest of the world found 


ways to immobilize the threats of below-zero temperatures and craggy surfaces, 


They made heat to keep drilling rigs going in frost-biting weather. Their 
machines were pushed through forest-locked areas and over secluded hills where 
only explorers had been before. They found the cold, which held them back, could 
also be helpful because it froze the muskegs and imprisoned them. Long hopeless 


Immense petroleum resources have been uncovered and output is expanding. 
Refineries and gasoline plants and chemical plants have been built near cities and 
in far-off quiet places. Trucks, railroads, and pipe lines gather and distribute the 
growing production of gas and oil. 


Bor Canadian petroleum has barely flexed its muscles. We can no more compre- 
hend its potentialities now than we could assess East Texas field 25 years ago. The 
industry can estimate the imprisoned wealth but the spectacular results of its 
use are hard to envision. 


When this mighty reservoir of energy gets going, it will heat millions of homes. 
fuel millions upon millions of automobiles and tractors and airplanes, supply power 
to thousands of industries; because of it, roads and schools, hospitals and churches, 
business and industry will dot a new frontier. 


For in the hands of a great people, petroleum is a benevolent giant, a resource 
of surpassing value. It will spark the growth of a country that today is one of the 


few free and happy nations of the earth. — Ernestine Adams 
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Down time is no joke. The best way to avoid it 
is to insist on genuine CAT* parts every time. That’s 
the only way to be sure of getting parts that are made 
to the latest design, precisely manufactured of the 
right materials, rigidly inspected and tested. 


Take these two fuel injection pumps, for example. 
They look alike. The genuine part is Caterpillar- 
built: plunger and barrels of finest ball-bearing type 
steels, the clearance between them held to 25-millionths 
of an inch, the finished pump pre-set and tested at the 
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To obtain more information on products advertised see page E-35 


SAY, MAC, HOW ARE THOSE 
“SUBSTITUTE” PARTS 
WORKIN‘ QUT FOR YOU? 

















factory, calibrated for use interchangeably with dif- 
ferent cylinders in different engines. The substitute 
part: who can be sure? 


The difference on the job: with all-Caterpillar fuel 
injection equipment you get simplicity and reliability, 
the ability to burn low-cost non-premium fuels, inter- 
changeability of parts, easy maintenance, long life. 
With substitute parts: who can be sure? Better get gen- 
vine Caterpillar parts every time. 


Caterpillar Tractor Co., Peoria, Illinois, U. S. A. 


CATERPILLAR 


*Both Cat and Caterpillar are registered trademarks—(& 
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HIGHLIGHTS 
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Sunray Mid-Continent Oil 
Company has come from the merger 
of Sunray Oil Corporation and Mid- 
Continent Petroleum Corporation. 
Chief executive officer for the new 
organization will be C. H. Wright, 
Sunray’s chairman of the board; 
Mid-Continent’s President R. W. 
McDowell will be vice chairman and 
president of D-X Oil Company, cre- 
ated to handle refining, pipelining, 
and marketing. 

xk *& * 


Bureau of Mines foresees 
record demand for petroleum in 
1955 as based on early showings. 
Four per cent increase in domestic 
use and a 16 per cent decrease in 
exports are expected. Other predic- 
tions include: Domestic crude pro- 
duction up 3.1 per cent over 1954, 
production of natural gas liquids up 
5 per cent, total imports up 6 per 
cent. Products demand for gasoline 
is expected to be up 3.2 per cent, 
distillate fuel up 5.7 per cent and 
residual fuel up 2.5 per cent this 
year. 

kk * 

Ohio Oil Company will build 
new oil research laboratory in the 
Denver, Colorado, area, employing 
some 100 personnel. Company of- 
ficials have been in Denver arranging 
for a suitable lab site, about 11 miles 
from downtown Denver. Ground 
will be broken early this spring. 


x *k* * 


Hard-fought depletion allow- 
ances will take a new twist if West 
Texas irrigation farmers get a ruling 
by the Internal Revenue Commis- 
sioner for income tax relief for fad- 
ing water reserves. Law states a de- 
duction shall be allowed “in case of 
mines, oil and gas wells, other nat- 
ural deposits and timber.” 


x * * 


Texas will maintain its high 
level of production in February. 
State will permit 16 days of produc- 
tion at 3,241,438 bbl daily. Arkan- 
sas will hold its present 82,000-bbl- 
per-day level in February, March 
and April. North Dakota’s oil quota 
has been reduced, expecting shut- 
down of Standard’s Mandan refinery. 
Oklahoma has boosted its allowable 
to 575,000 bbl per day in February 
on demand of shallow well pro- 
ducers. Louisiana will register a 
slight increase, due to new wells. 
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Digest of News and Commen; 


In seven years Canada has 
experienced the most highly organ- 
ized oil expansion in history. From 
February 1947 to February 1954, it 
increased spending on exploration 
and development from $1,000,000 
a month to $1,000,000 a day, dou- 
bled the number of refineries in line 
with consumption of oil products, 
added thousands of miles of pipe 
lines — including the world’s long- 
est, imcreased crude reserves by 
some 3300 per cent —from 72,- 
000,000 to over 2,500,000,000 bbl. 


= FF 


Montana Supreme Court has de- 
clared a 1953 lease law unconstitu- 
tional, which had held that leases on 
state lands could be held indefinitely. 
It ruled in favor of an older law pro- 
viding these leases may be held for 
10 years, renewable for 10 years. In 
the two years past, no state lands 
have been leased and a considerable 
amount of acreage has been dropped 
in Montana. 


ss = 


American Petroleum Institute 
teaming with the United States 
Junior Chamber of Commerce will 
find and honor the nation’s four out- 
standing young farmers. The group 
will be selected from community 
and state winners in a nation-wide 
contest conducted this spring. API 
has already issued a $12,000 grant 
and pledged full-scale promotional 
support of the program, aimed at 
bettering oil-agriculture relations. 


x *k* * 


Petroleum Chemicals, Inc., 
newly organized by Continental Oil 
Company and Cities Service, will 
operate recently purchased Lake 
Charles, Louisiana, butadiene plant. 
L. F. McCollum, Conoco president, 
has been named president, and Cities 
Service Chairman W. Alton Jones is 
chairman of the new company. 
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In the billion dollar bracket 
for the first time is Shell Oil Com- 
pany, which brought last year’s capi- 
tal expenditures and sales and manu- 
facturing operations to a new peak. 
Net earnings in 1954 were reported 
“a little bit ahead” of 1953. 


Eyes are beginning to focus on 
the Fourth World Petroleum Cop. 
gress slated in Rome, Italy, June 6. 
15. Programs are now being djs. 
tributed for the meetings, where some 
4000 oil technologists from the 
United States and 30 other countries 
are expected to gather. 


x wk * 


Radio and radar are playing 
a more important role in the oil in- 
dustry, as seen by a 15.2 per cent in- 
crease in transmitters in 1954 over 
the previous year. Total number of 
transmitters in the oil country has 
reached 33,587. 


x * ® 


Steel industry reports it is op- 
erating at near 85 per cent of capac- 
ity and is looking for a better year 
in 1955, basing its hopes on oil in- 
dustry and general construction 
increases. 

e: ea 

Pipeliners will lay ‘‘at least” 
14,000 miles of main transmission 
cross country line this year, the Pipe 
Line Contractors Association mem- 
bers were told in annual session 
last month. This work, some 3000 
miles more than laid last year, will 
be done with little additional equip- 
ment outlay (now estimated at 
$100,000,000 ). 


x * * 


immediate halt to direct re- 
finery sales to consumers has been 
demanded by the Kansas Oil Men’s 
Association, “in all fairness to job- 
bers,” contending that such prac- 
tice is detrimental to the entire in- 
dustry. The independent group also 
warned that service station construc- 
tion has far outstripped normal 


demand. 
x *& * 


All three branches of the fed- 
eral government are now involved in 
the touchy crude imports situation. 
Interior Department has commis- 
sioned the National Petroleum Coun- 
cil, composed largely of oil men, to 
work on the problem. Justice off- 
cials are studying antitrust laws and 
the Defense Production Act as p0s- 
sible solutions. The House Ways and 
Means Committee may soon be 
hearing demands for strict import 
limitation from governors of the 22 
coal producing states. 
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For GAS SCRUBBERS... 


ission 
> Pipe 


The BEST SCRUBBERS tor PIPELINES. GATHERING SYSTEMS. 
COMPRESSOR STATIONS, PLANT INLET SCRUBBERS 


alitiehdie Pictured above is a Peerless 60” O.D. 
(_ pene x 15 foot horizontal separator, handling 


240,000,000 cu. ft. per day at 350+. 
This separator is removing condensed 


liquid from the cooling tower to prevent 
moisture accumulation in distribution 


units. 


Consult Peerless for an engineered solu- 
tion to your most stringent entrainment 


problems. 


PEERLESS 


Pp. O. BOX 13165 * DALLAS, TEXAS * 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 


ECOMMENDATIONS 
FOR YOUR NEEDS 
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Northern Natural Gas Com- 
pany of Omaha, planning to bring 
Canadian gas into northern plains 
states, has met with opposition in re- 
cent hearings. This opposition con- 
tends: (1) Canadian gas is ioo high, 
(2) company is not now using en- 
tire potential available from Permian 
Basin, and, (3) company is losing 
present customers because of high 
prices. Northern Natural claims new 
lines would serve 66 new com- 
munities. 

k ok * 


Water-flooding may be the 
answer to producing uranium from 
sub-surface stratum, according io 
Samuel L. Shepherd, Dallas, Texas 
oilman. Shepherd has found traces 
of the ore in some old oil wells in 
Oklahoma that reportedly have been 
assayed at a high value. 


=. = 9 


National Coal Association has 
warned congressmen that soft coal 
production was 100,000,000 tons 
below a level considered safe for de- 
fense. Excessive imports on residual 
fuel oil and price control of natural 
gas production were among the 
causes of lessened demand. 


= © 


Treasury wants to know just 
what use producers make of the tax 
savings through the depletion allow- 
ance. Treasury’s stand on the allow- 
ance is not known, but it claims it 
will need additional information io 
that received in an earlier study 
made on larger producers — in the 
case of Congressional inquiry. 


x * * 


Birthdays and anniversaries: 
Standard of Ohio celebrated its 
eighty-fifth on January 10 by giving 
money — enough to buy one share 
of Sohio common stock — to every 
Ohio baby born this date. Welex Jet 
Services, Inc., invited its 7000 cus- 
tomers, employees and stockholders 
to have a cup of coffee with them, 
sending a new dime to pay for it, on 
their tenth anniversary. 


x *k * 


Oil industry census, first since 
1939, will be taken this year by the 
government. Only operators and 
producers will be counted in 1955. 
Operations of refiners and distribu- 
tors will be covered next year. 
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The Texas Company and the 
New Jersey Zinc Company will con- 
duct joint uranium exploration activi- 
ties in Colorado and other western 
states. Should sufficient uranium be 
found, a separate company would 
be formed. 

x *& * 


Proposed railroad rate cuts on 
crude oil from Williston Basin io 
refiners have been suspended by the 
ICC until July 23. Cuts would have 
forestalled pipe line construction in 
that area. 

k wk 


Oil industry wound up 1954 
by setting several records. Included 
were all-time highs in world crude 
production, in imports to U. S. (1,- 
443,700 bbl daily in last week of 
year), in refining (7,296,000 bbl to 
the stills daily in same period), and 
in products demand (7,492,000 bbl 
average for last five days of 1954). 
IPAA has predicted a 4 per cent in- 
crease in total oil demand for first 
quarter of new year. 


x & 


Several state legislatures are 
looking to gasoline and fuel oil taxes 
to finance their part of Eisenhower’s 
ambitious highway program. Sugges- 
tion that the Federal government 
foot its share of the bill by oil and 
gas taxes has receded. Public is be- 
hind program and observers warn 
that any obstructing group will get 
“black eye” with both politicians and 
motorists. 

xk k 


Oklahoma oil men have been 
urged to support all governmental 
and civic movements which are 
seeking to maintain a stabilized eco- 
nomy in that state and regain its lost 
oil markets. A united effort must be 
made and a strong conservation pro- 
gram must be effected. Word comes 
from Western Petroleum Refiners 
Association President Roland V. 
Rodman, in rallying support for new 
Oklahoma oil rules. 


x & 


Delhi-Taylor Oil Corporation 
is product of 2-year merger negotia- 
tions of Delhi Oil Corporation, Dal- 
las, and Taylor Oil and Gas Com- 
pany, Taylor, Texas. Involved in the 
deal was a 15-year $51,500,000 
loan to cover outstanding obligations 
and provide new working capital. 


emma t 


Hope for market demand pro. 
ration laws in Colorado and Wyo. 
ming have been abandoned by Rocky 
Mountain Oil and Gas Association, 
although organization will continue 
push for similar legislation in Ne. 
braska. It would settle for rateable 
take from fields and maximum eco- 
nomic recovery rules in Colorado 
and Wyoming. 


x *k * 


Research and development by 
U. S. business and industry will rise 
6 to 7 per cent over last year — 400 
per cent over 1941 — according to 
A. L. Lyman, California Research 
Corporation. This program should 
cost some $2,750,000,000. Of this, 
$850,000,000 would be underwrit- 
ten by the federal government. 


x * * 


Standard-Vacuum Oil Com- 
pany (a Jersey Standard and Socony- 
Vacuum organization) will spend 
$70,000,000 to $80,000,000 in In- 
donesia in next 4 years. Money will 
be spent to build pipe line and ex- 
tend drilling operations in new Lirik 
field, make additions to refinery op- 
erated in that area and build new 
headquarters in South Sumatra ven- 
ture. Company also announces plans 
for active exploration of oil in Paki- 
stan soon. Seismic survey equipment 
is already enroute. 


x k * 


Natural gas industry has 
listed its 1954 gains: 750,000 new 
gas utilities customers for a total of 
20,000,000 (additional 7,000,000 
are served by LP-Gas in areas not 
reached by utility mains). 17,500 
miles of new gas pipe lines; and, 
revenues of more than $3,000,000,- 
000, up 11 per cent over 1953. 


x *k * 


Union Oil of California has an- 
nounced plans to begin construction 
immediately on a $1,000,000 ex- 
pansion to its $8,000,000 research 


center at Brea, California. 


x *k * 


Future oil and gas drilling has 
been barred from New York’s for- 
ests, on the constitutional ground 
that forest preserves must remain for- 
ever wild. Opinion was handed down 
by State Attorney General N. L. 
Goldstein to Dome Oil, seeking pet- 
mission to drill in Ulster County. 
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 ifting a heavy mud tank assembly into 
place, two Koehring 304 Truck Cranes (above) 
worked as a team... exerted a total lift capac- 
ity of 50 tons. As the cranes inched the bulky 
load into position, power-boom lowering pro- 
vided safe, positive control. Mechanical booster 
clutch on each crane retained exceptionally 
accurate “feel” of load during lifting and lower- 
ing. On heavy work like this, Koehring 304 
booster clutch provides another important ad- 
vantage. It reduces operating effort . . . re- 















quires only one-third to half the lever pull of 
a straight manual clutch. 

This heavy-duty 25-ton crane also converts to 
dragline, clamshell, pile driver, %-yard shovel 
or hoe . . . is available on rubber-tired truck, 
cruiser mounting, or heavy-duty crawlers to suit 
all working conditions in the oil field. Get com- 
plete details from your Koehring distributor, or 
write for your copy of new 36-page 304 catalog. 

KOEHRING COMPANY 


MILWAUKEE 16, Subsidiaries: PARSONS 
WISCONSIN KWIK-MIX ¢ JOHNSON 
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N. E. TANNER 


President 


Trans-Canada Pipe Lines, Ltd. 


Chairman of the Board 


Merrill Petroleums, Ltd. 


THE man who set up the oil and gas 
regulations for Alberta, Canada, has 
for a number of years been on the other 
side of the fence, living under the gov- 
ernment controls he helped to initiate. 
Nathan Eldon Tanner, the government 
minister who inaugurated the Alberta 
Conservation Board with its strict rules 
for oil companies, now is president of 
an oil producing company and also of 
a pipe line company. He is proving to 
himself, and he hopes to others, that 
the control laws he established are 
good both for the government and for 
the industry. 

The confident assurance and lively 
interest you associate with Tanner is 
rooted deep in his early training in a 
Mormon home. Born in 1898 in Salt 
Lake City, Utah, young Eldon, at three 
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months, was taken to Alberta, Canada. 
He became a part of a pioneer com- 
munity, teaching school and serving his 
church devotedly. He was principal of 
Cardston School at the time he was 
elected to the Alberta Legislature in 
1935. He was chosen Speaker of the 
House at the first session of the Legis- 
lature under the Social Credit Govern- 
ment. Two years later Tanner was 
named Minister of Land and Mines. 
This was a post to test a man’s strength 
because problems came thick and fast 
and he needed solutions that would be 
widely accepted. 

This training was a vital help in 
1947, when, with the discovery of 
Leduc, an oil boom hit Alberta. Field 
after field came in. Tanner found him- 
self and his department confronted 


almost overnight by problems of cop. 
servation, drilling, exploration, leasing 
and a host of other complex difficulties, 
In an area where 90 per cent of the land 
belongs to the Province, Tanner had 
the ticklish job of being landlord and 
arbitrator. It took a stout man to steer 
a calm course. 

As a result of the great oil develop- 
ment, the Department of Lands and 
Mines was divided into two Depart- 
ments—Lands and Forests and Mines 
and Minerals—with Tanner remaining 
as Minister of both; at the same time 
he was Chairman of the Alberta Re. 
search Council. To become acquainted 
first hand with the administration of 
the oil and gas resources, Tanner made 
a tour of all the oil states of the United 
States. 

Back in Alberta, a Conservation 
Board was established, a system of 
Crown land sales was formulated and 
allowables for production were set up. 

Feeling that the policies for the de- 
velopment of oil and gas resources 
were soundly based, and satisfied that 
he might now devote more time to his 
church, Tanner resigned his govern- 
ment appointments. However, Charles 
Merrill, head of Merrill Lynch, Pierce, 
Fenner and Beane (brokers), went after 
Tanner to try the other side of the 
fence, the side where private enterprise 
found itself ranged against the very 
controls set up by Tanner. Merrill per- 
suaded him to become president of 
Merrill Petroleums Limited. 

Later when two leading groups were 
merged and Trans-Canada Pipe Lines 
Limited organized, Tanner was asked 
to head this firm and is today the busy 
and enthusiastic president of the trans- 
mission company. 

With all his duties he still keeps in 
the closest touch with his church, being 
president of Latter Day Saints (Mor- 
mon) in Calgary, and also manages to 
find time to be on the Alberta Council 
of the Boy Scouts Association, after 
holding the position of Provincial Com- 
missioner for many years. 

During world-famed Stampede 
Week, as an Associate Director of the 
Calgary Stampede, he can be seen in 
the garb of a cowhand finding last- 
minute tickets for someone from Ha 
waii or England or some other far-off 
part of the world. His wife and five 
daughters and eleven grandchildren 
never get to see enough of this man 
who says: “Service is the rent we pay 
for living in this old world of ours.” 
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from other established fields. A pipe 
line from Pembina to the Edmonton 
terminals of Interprovincial and Trans 
Mountain pipe lines was authorized 
and a couple of dozen rigs started 
punching holes to the producing hori- 
zon of Cardium sand. 

Then one of the wettest summers in 
history made roads in Pembina im- 
passable. Rigs were shut down for lack 
of fuel and supplies, and construction 
of the pipe line was halted. The threat 
to allowables of other fields was thus 
delayed and in the meantime refining 
capacity at the Pacific coast and in 
Ontario was built up and Interprovin- 
cial was able to loop much of its line 
eastward. 

With a dry fall the Pembina pipe line 
was completed and rigs are again able 
to drill, and it now looks probable that 
cut-back of production from other 
fields will not be serious, at least for a 
time. While it is difficult to foresee the 
degree of success that will attend de- 
velopment of the field and the extent 
of its boundaries, the threat to allow- 
able production of other fields may 
again appear and we believe if it be- 
comes serious that it will hasten addi- 
tional refinery construction that will 
permit extending the market fringe for 
western Canada’s oil. 

During 1954 development and ex- 
ploration of Sturgeon Lake and vi- 
cinity have partly outlined three or 
more pools. The six larger companies 
having most of the production propose 
a pipe line to the Edson pump station 
of Trans Mountain with the intention 
of shipping oil westward from there. 
They fee! that the character of oil will 
appeal to the Pacific coast refiners 
fully as well as Redwater crude. 

After making a forecast of probable 
demand and of probable delivery po- 
tential, they worked out a compromise 
plan of taking a 16-in. line from the 
main pump station, presumably near 
Little Smoky pool, some 30 miles to 
losegun lake, at which point a line 
could be laid some 65 miles southward 
to Edson and which they would initially 
make 12-in. From Iosegun lake it is 
about 125 miles to Edmonton. This ar- 
rangement would care for initial con- 
ditions and at a later date the line to 
Edson could be looped if the Pacific 
coast market warrants, or a line to Ed- 
monton could be laid if needed. 

This group estimates reserves de- 
veloped, undeveloped and probable at 
about 199 million barrels, and thinks 
the cost of transmission to Edson will 
be around 9.6 cents per barrel as 
against 13 cents to Edmonton, and the 
saving of 3.4 cents would make a line 
directly to Edmonton improvident at 
the present time. 

Two other contracting companies at 
the same hearing propose a line laid 


some 198 miles directly to Edmonton, 
with the idea that the Sturgeon Lake 
oil could then be routed to the market, 
either east or west, that will best take 
it. Another company appeared as in- 
tervenor, feeling that construction 
should be delayed until reserves are bet- 
ter outlined. A decision by the Conser- 
vation Board may have been handed 
down by the time this appears in print. 


Seasonal Demand for Oil 

Fig. 3 shows apparent consumption 
by months in 1953 and part of 1954 
for all of Canada. Fluctuations in total 
demand do not vary much from month 
to month, but the kind of product does. 
Motor gasoline is the biggest single 
item and its consumption is greatest in 
summer. Stove and furnace oil on the 
other hand is greatest in winter and 
more than takes up the slack in gaso- 
line demand. 

The second column of Fig. 3 shows 
that Ontario (which leads the provinces 
in consumption of gasoline and other 
petroleum products), has a somewhat 
more variable demand for gasoline 
than has Alberta, though in both prov- 
inces, summer demand is nearly double 
the winter requirements. 

In the upper figure of the second 
column, note that domestic oil fuel in 
Ontario exceeds 2,000,000 bbl a month 
in winter and drops to 250,000 bbl a 
month in summer. Alberta is largely 
supplied with natural gas and domestic 
fuel oil is never large. British Colum- 
bia’s winter is never so severely cold as 
in Ontario, but winter demand is still 
about 242 times the summer use. 


Demand for Motor Gasoline 

Per capita use of motor gasoline in 
1947 for all of Canada was 109 Im- 
perial gallons (note: the Imperial gal- 
lon is 20 per cent larger than the U.S. 
gallon; 35 Imperial gallons equal 42 
U.S. gallons, to make 1 barrel), and 
this grew to 146 in 1951 and to 159 
in 1953. There was quite a variation 
locally, however, with Alberta leading 
in 1947 at 207 gallons and reaching 
291 in 1951, dropping to 278 in 1953. 

Ontario with the greatest population 
and greatest total demand, used only 
120 gallon per capita in 1947 and 
reached 177 in 1953. Quebec, with the 
second greatest population, used only 
67 gallons per capita in 1947 but 
reached 104 gallons in 1953. The Mari- 
times have slightly exceeded Quebec 
per capita, while Newfoundland which 
entered Canada only in 1949 and which 
has few highways, depending largely 
on coastal shipping and sketchy rail- 
ways for transportation, appeared 
(from imperfect records) to use only 
some 30 gallons per capita in 1951, 
but rising to 52 gallons in 1953. 

We feel that the high per capita de- 
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mand in Alberta has been affected by 
the growth of oil development with in- 
creasing demands of moving equip- 
ment by truck to well locations. 


Oil Reserves 
At the close of 1953, western 
Canada oil reserves were estimated at 
a trifle over 2 billion barrels as against 
1.2 billion at the close of 1950, and 
we believe the 1954 additions will in- 
crease that figure to about 3 billion. 


NATURAL GAS 





Alberta has large supplies of natural 
gas. The Peace River area in north- 
eastern British Columbia has gas also 
and there is some in Saskatchewan. To 
date Manitoba has found no gas wells 
worthy of mention, although there is 
some gas dissolved in oil. 

As early as 1949 a number of ap- 
plications were made to the Alberta 
Conservation Board for the right to ex- 
port it and a series of hearings have 
extended intermittently from Novem- 
ber 1949 to early in 1954, with several! 
interim findings by the Board. Early 
in 1951 the Board felt there was no ex- 
portable surplus, while in March 1952 
they set reserves at 6.8 trillion cubic 
feet, of which 6.5 was needed to 
protect Alberta’s own needs, and they 
allocated 0.3 trillion to applicants for 
export to Vancouver and Seattle. In 
June 1953 their estimate had grown to 
11.5 trillion and a surplus of 4.8 tril- 
lion was found exportable. Again in 
March 1954 the reserves were ap- 
praised at 13.4 trillion. 

In reviewing the rate of growth of 
reserves, the Alberta Conservation 
Board noted that on the average, every 
wildcat well, whether completed as an 
oil producer, a potential gas well or dry 
hole, discovered something over 6 bil- 
lion cubic feet of gas reserves. They 
then projected into the future the prob- 
ability that over'a period of 10 years, 
with. 400. to 500 wildcats drilled per 
year, an average of half that amount of 
gas per well will. be found, with re- 
sulting increase in reserves of the order 
of 1.1 or more trillion cubic feet per 
year, or in 10 years 11 trillion or more 
gas reserves to be added. 

In Alberta we noted for a time an 
outlook on gas as held by some of the 
population on farms and in small com- 
munities that gas should be supplied to 
them before being piped to distant 
markets. 

. In this domestic atmosphere and 
with legislature predominantly agri- 
cultural, the Alberta Gas Resources 
Preservation Act of 1949 prohibited 
export of gas save under permit of the 
Conservation Board with approval of 
the Lieut. Governor in Council. Sec- 
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ondly, the gas must be surplus to 
future need, and thirdly, the Board 
could divert gas in an emergency. 

Aside from the Alberta require- 
ments, two departments of the Domin- 
ion (national) government are in- 
volved. For movement of gas from one 
province of Canada to another, per- 
mission is needed from the Board of 
Transport Commissioners. If the gas is 
to leave Canada, the Department of 
Trade and Commerce must approve. 

If gas is to enter the United States 
trom Canada, the Federal Power Com- 
mission must approve. 

With this array of separate authori- 
ties to satisfy, the path of those who 
would bring gas from potential gas 
wells to potential consumers is not 
easy. 

The Alberta legislation provided that 
before gas can be exported it must be 
surplus to provincial needs and this left 
the Conservation Board without direct 
guidance as to the period during which 
gas supply must be reserved. After 
some study they decided on 30 years 
as being realistic. A shorter period 
might be insufficient, and a longer 
period would discount the value of re- 
serves to a point where they have no 
“present worth.” While other sources 
of energy may become available, only 
by making gas of commercial value 
will newly discovered reserves be cared 
for and developed. 


West Coast 

West Coast was the first company to 
get permission from Alberta to take 
gas from Alberta to Vancouver and to 
the dense population in and near 
Seattle and Portland. The first alloca- 
tion of export was relatively small, but 
the company and others have been ac- 
tive in building up reserves of gas in 
the Peace River country of Alberta and 
British Columbia. They also got per- 
mission from the Dominion Govern- 
ment to export gas, but last spring the 
Federal Power Commission rejected 
their application to take gas into the 
United States in favor of an alterna- 
tive line from the San Juan basin. The 
FPC decision, among other items, re- 
vealed that the line from San Juan 
basin would permit supplying num- 
erous localities with gas along the 
route. 

Comments by staff of the FPC that 
the San Juan field would lack deliver- 
ability adequate for the market were 
not included in the decision, but have 
been noted by West Coast. 

We in Canada dislike to criticize 
a government agency of the United 
States, but judging by market reaction 
in stocks of companies involved in the 
project, there must be a well grounded 
opinion that whether or not a line from 
the San Juan basin to Seattle is built, 
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Canadian gas will be needed to satisfy 
the market in Seattle and Portland. The 
building of both lines will be quite a 
tax on the consumer but will extend 
the market area. Whether so extended 
expenditure would permit selling gas 
competitively with other fuels is a ques- 
tion we shall not labor further in this 
review. 


Trans Canada Pipe Line 

Early in 1954 the Alberta Conser- 
vation Board found that certain fields 
had sufficient surplus gas to warrant ex- 
port eastward, but with two applicants, 
one of which planned to build a line 
to Winnipeg and to connect with a line 
to Minneapolis, and the other planning 
a line through Winnipeg to Toronto, 
Montreal and other Ontario centers, 
further evidence was needed respecting 
markets, sale price of gas, and the 
economics of the schemes. 

The governments of Alberta and of 
Canada stepped in and a merger of the 
two interests was formed, with plans 
to meet all the markets of both. Al- 
berta further provided that the gather- 
ing line within the province must be a 
separate entity, operating only within 
the province and hence accountable 
only to the Alberta government. A\l- 
berta Gas Trunk Line has now been 
organized and has done considerable 
work in preparation for construction. 
It will eventually connect up fields 
trom Edmonton through Calgary to 
the Saskatchewan border and will serve 
not only to gather gas and deliver it 
to Trans Canada, but will also serve 
some localities in Alberta that are not 
now getting gas. In addition it will ma- 
terially assist in meeting peak load de- 
mands in existing distribution systems. 

Meanwhile Trans Canada has not 
appeared before the FPC but expects 
to do so early in 1955. FPC has granted 
permission for gas from the U.S. to be 
piped to Toronto by a line, now laid, 
crossing Niagara River. This line will 
permit building up market connections 
in preparation for the completion of the 
line from Alberta, and may eventually 
take Alberta gas into the United States. 

As we write, definite contracts be- 
tween producers and Trans Canada 
have not been signed and apparently 
several matters must be settled first, 
foremost of which is price. 

Before gas can be transmitted across 
the continent, fractions that might 
liquefy in the line must be removed. 
Water vapor, butane plus, and probably 
most of the propane will require re- 
moval. Butane, and in summer even 
pentane, may have to look for a mar- 
ket and butane may need to be flared. 
Sulfur will be a big marketing prob- 
lem when Pincher Creek comes into 
the picture, and we foresee stock piling 
of sulfur in some quantity for a time. 


Meantime Shell is fixing sulfur at 
Jumping Pound, some 25 miles west of 
Calgary and is selling its product at 
the Pacific Coast. Royalite is also fix. 
ing sulfur at Turner Valley and jg 
marketing it. 


Propane Pipe Line for Winnipeg 

Signal Oil and Gas Company has 
announced a proposed pipe line from 
the Tioga field in North Dakota to 
carry propane to Winnipeg. 

FPC authorized Treasure State Pipe 
Line to allow 80 million cubic fee 
annually to be delivered from the line 
getting Alberta gas, for use in Coutts 
and Milk River towns in Alberta. The 
Alberta Conservation Board indicated 
that it would not authorize this project 
unless the quantity was increased to 
120 million cubic feet annually and 
FPC has now agreed. 


Canadian Energy Requirements 
Dr. O. J. Firestone, economic ad- 
viser to the Department of Trade and 
Commerce is authority for an estimate 
that in 1953 coal contributed 4714 per 
cent of Canadian energy requirements, 
oil 39 per cent, natural gas 4 per cent 
and hydro-electric power 91% per cent. 
Much of the coal was imported, 
owing to density of population being 
in Ontario and Quebec, and far distant 
from Canadian coal reserves. Hydro- 
electric power is not yet fully devel- 
oped but appears to be approaching 
saturation. With supply of natural gas 
to the densely populated parts of 
Ontario and to Montreal fully devel- 
oped we do not need a crystal ball to 
enable us to forecast that Canada will 
be able to avoid a heavy drain on its 
economy from imports of coal. West- 
ern coal mines are feeling the pinch of 
change-over by railways from coal 
burning engines to oil, and rapid con- 
version from steam to diesel engines. 
Whether the proportion of oil used 
in Canada from domestic sources rises 
materially or not, supply of oil to the 
most economic markets is likely to in- 
crease as supplies grow, making Can- 
ada more nearly self sufficient in bal- 
ance. Of even greater importance is the 
fact that fuel supplies on the continent 
make both Canada and her big neigh- 
bor, the United States, strategically 
strong against attack from outside. 
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Below, Lloydminster refinery of Husky Oil & Refining Ltd., shows a part of 


P 113. 


the company’s modern plant as it looks today. Original capacity of the plant 


was 1500 bbl per day. This was later expanded to 5600 bb! per day. A 


$1,000,000 expansion program raised daily capacity to 8500 bb! and makes this 


one of the most modern refineries of its kind in Western Canada. Insert at left 


is the refinery near the end of initial construction in 1947. 


Black Oil Was Lloydminster's Lucky Sta: 


Talk about an integrated company — 
here is an integrated town, developed 
around heavy crude—unlike the weather, 
drilling and producing techniques im- 


THE town of Lloydminster, straddling 
the Provincial boundary of Alberta and 
Saskatchewan, is called “the ‘black oil’ 
center of Canada,” but the title was 
not easily come by. 

The presence of oil in what is now 
the Lloydminster field was known as 
far back as the early thirties, but de- 
velopment came slowly. Cold winters, 
deep mud, salt water, low-production 


ee 


_ *Executive vice president, Husky Oil & Refin- 
ing Ltd. 


LAWRENCE W. LEE 


wells, low-gravity, high-viscosity crude, 
and lack of markets, all combined to 
hold the Lloydminster field off from 
what was eventually to be a respectable 
and respected position in the oil devel- 
opment story of western Canada. 
Things changed, however, and dur- 
ing 1953 production in the Lloyd- 
minster field hit 3,000,000 bbl and, 
during the maximum productive period 
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proved, pipe lines were laid, two refineries 
built and plants came in to use the asphalt 
produced. Here’s a town with a success 
story built on low grade oil. 


of that year 539 wells were producing 
in the field. Today the production area 
extends generally from Maidstone, 30 
miles east of the town of Lloydminster, 
to Kitscoty, 16 miles west of the town, 
and from a point 8 miles north of 
Lloydminster to Marsden, 30 miles to 
the south of it. 

Some things, of course, haven't 
changed. The temperatures, for in- 
stance. Lloydminster has a mean av- 
erage annual temperature of right at 
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32° and prolonged spells of — 40° are 
not unusual during the winters. On 
occasion, too, even lower temperatures 
drift down from the Northwest Terri- 
tories sending the mercury skidding to 
the bulb and sending the usually hardy 
workers shivering to Don Wang’s 
Royal Cafe for hot coffee which, while 
it may vary somewhat in viscosity, is 
always high in Btu’s. 

Drilling and production techniques, 
unlike the weather, have improved, and 
refineries have come to Lloydminster. 
The result has been good. So good, in 
fact, that skeptics who once shook their 
heads over the field’s 10-18 gravity oil 
and its 25 bbl-per-day wells, now refer 
to Lloydminster with something more 
than a modicum of respect. The Lloyd- 
minster field has arrived, and is playing 
an important part in the expanding 
economy of the western provinces. 

Oil activity in the vicinity of Lloyd- 
minster dates back to the early thirties 
and the first discovery came in 1935. 
Commercial production was not real- 
ized, however, until 1943 when the 
Sparky No. 1 was brought in 4 miles 
south of the town. Commercial produc- 
tion of gas had come earlier in 1934, 
when the Lloydminster Gas Company 
brought in a well with a flow of 16% 
MMCF. This company soon built a 
line to serve the town. Today it has 26 
wells in the field and production in 
1953 was 390,000 MCF per day. 

Discovery of oil in commercial quan- 
tities in the Sparky zone in 1943 did 
not result in any concerted effort fully 
to develop the field. Drilling work con- 
tinued in scattered and desultory fash- 
ion for a number of years with nothing 
being tapped that was deemed to be of 
sufficient worth to justify an effort to 
develop a market. Such production as 
there was in these early years went to 
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Tank car loading operations at Husky's Lloydminster refinery. Town of Lloydminster 
is on main lines of both Canadian Pacific and Canadian National railways. Products 
are distributed throughout Western Canada from the Great Lakes to Pacific Coast. 





a dehydrating plant at nearby Vermil- 
lion and ended up as fuel for the Cana- 
dian National Railway. 


Refineries 

Excelsior Refining Ltd. started up a 
cleaning plant in Lloydminster in 1945, 
drilling efforts having by then proved 
the presence of oil over a wide area. 
Nevertheless, development received an- 
other setback the following year when 
production exceeded demand and pro- 
ducers began pumping crude into great 
open pits bulldozed out of the prairie. 

Impetus for full development of the 
Lloydminster field came in 1946 when 
the Husky Oil & Refining Ltd. began 
constructing a refinery there. Husky, 
then a subsidiary of Husky Oil Com- 
pany in the States, came in with a val- 
uable background of knowledge in 
black oil producing, refining, and mar- 
keting gained by the parent company 
in its experience with low gravity 
Wyoming crudes. 

What effect the new refinery had is 
reflected in the field production figures. 
In 1945 production had totalled only 
44,000 bbl, but in 1948, it jumped to 
1,500,000 bbl. Today the Husky re- 
finery has a daily capacity of 8500 bbl 
and the Excelsior refinery a daily capac- 
ity of 3000 bbl. Excelsior, in 1951, 
completed a $250,000 expansion pro- 
gram bringing its capacity up from 
1200 to the present figure. Husky’s re- 
finery, originally built as a 1500 bbl 
unit, has been expanded several times 
since then. In 1952 its capacity was 
5600 bbl. It is now completing a $1,- 
000,000 expansion and improvement 
program, including a new reforming 
unit, a new asphalt specialty plant, and 
other additions which, in addition to 
bringing its daily capacity up to 8500 
bbl will give it increased efficiency and 


Mud was one of the problems in the early development of the Lloydminster field. This 1948 photo- 
graph shows two loaded tank trucks mired down while en route to the refineries. Roads are 
being improved but still can present a problem during wet spells in late spring and early summer, 


result in still further improvement in 
the quality and number of its refined 
products. 

Several manufacturing plants, using 
products of the Lloydminster refineries, 
have been established in the town of 
Lloydminster. Largest of these, the 
plant of the Sidney Roofing and Paper 
Company, Ltd., was erected in 1951 
adjacent to the Husky refinery and now 
represents a capital investment of about 
$1,500,000. Using asphalt refined by 
Husky, Sidney Roofing manufactures 
shingles, roll roofing and siding, and 
similar products, and distributes them 
throughout the Western Provinces of 
Canada. 

The Flintkote Company of Canada, 
Ltd., maintains a plant at the Husky 
refinery and manufactures asphalt 
emulsions for highway and airstrip use. 
This plant was established in 1948. 

Dominion Products Company, Ltd., 
manufacturers of asphalt specialty 
products, established a plant adjacent 
to the Excelsior refinery in 1950 and 
Elsro Asphalts, Ltd., manufacturer of 
asphalt plank and expansion joints, put 
a plant in Lloydminster the same year. 


Lloydminster Crude 

All the crude from the field is trans- 
ported to the refineries by truck. A 
major problem has been the lack of 
good roads in the field but these are 
gradually being improved. Major road 
difficulties are still encountered during 
the spring of the year and during 
periods of prolonged wet weather such 
as plagued the Lloydminster area dur- 
ing much of the 1954 summer season. 

During the period of “frost break” 
in the spring of the year roads in the 
Lloydminster area are subject to 4 
Provincial and Municipal “road ban” 
during which the use of trucks on the 
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Above is discovery well of the 
Lloydminster field. At right, a 
Husky rig at work in the Kitscoty 
area of the field. Most production 
is from the Sparky zone at ap- 
proximately 1800 ft. This well, 
originally completed as an oil 
producer from the Sparky, was 
plugged back and operated as a 
gas producer for refinery use for 
18 months. Here it is being re- 
completed as an oil producer from 
the Sparky. 


thawing roads is prohibited. A road 
ban may last for a few days or may 
extend for as long as a month or more. 
The crude is delivered to the refin- 
eries as it comes from the wells and 
carries a high percentage of bottom 
sediment and water (20 per cent salt 
water and .04 per cent sharp grained 
sand). The crude contains no hydro- 
gen sulfide and is not corrosive as it 
comes from the field. Sulphur content is 
about 3.6 per cent. It is a high grade 
asphalt base crude that is practically 
wax-free. Intermediates are particu- 
larly well suited to the northern area 
because of the pour point which is 
below — 70 degrees Fahrenheit. 
Gasoline yield from the crude is 
small but is of good quality. The as- 
phalt yield is approximately 54 per 
cent, 100 penetration. The crude makes 
for refined asphalt products of excep- 
tionally high quality. Principal prod- 
ucts of the Lloydminster refineries are 
asphalts, diesel fuels, No. 6 fuel, and 
industrial and domestic fuel oils. 


Geology 


The producing sands at Lloydmin- 
ster occur in the Lower Cretaceous 
Mannville formation at an average 
depth of 1800 ft. This formation, which 
Consists of 200 to 700 ft of sands and 
shales, overlies the rough limestone 
surface of the Palaeozoic Beaverhill 
Lake formation. The Mannville sec- 
tion varies greatly in thickness as it 
Tepresents a fill in of the valleys and a 
cover on the hills in the Palaeozoic 


topography. The Lloydminster pools 
occur, for the most part, above depres- 
sions in this ancient land surface where 
estuarian conditions prevailed during 
the deposition of the Mannville sedi- 
ments resulting in the formation of 
numerous stratigraphic traps. 


The main producing zone, the 
Sparky sand zone, lies about 130 ft 
below the top of the Mannville forma- 
tion. It consists of 3 or 4 unconsoli- 
dated quartz sands, which are devel- 
oped as sheet sands and are generally 
salt water bearing through the region, 
but under the estuarian conditions 





CANADA 





(mentioned above) are broken into 
bars and irregular lenses that form ex- 
cellent reservoirs for entrapment of 
oil and gas. 

Individual reservoirs vary in size 
up to a maximum of about one square 
mile. They are usually irregular in out- 
line and irregular in thickness, the av- 
erage effective zone thickness of the 
combined Sparky sands being about 
15 ft, but in places attaining 60 ft. 
Each reservoir usually embodies a 
small gas cap and a peripheral zone of 
edgewater and, although the main pro- 
ducing mechanism is considered to be 
internal gas drive, there is evidence of 
gas cap expansion drives and wate! 
drives in some of the reservoirs. 

As the Sparky sands are unconsoli- 
dated and are fine grained to silty in 
texture, it is difficult to arrive at av- 
erage reservoir volume factors. Core 
analyses usually result in high porosi- 
ties and relatively low connate water 
saturations. Based on all available evi- 
dence, the average porosity of the 
Sparky sand is thought to be 30 per 
cent and the average water saturation 
20 per cent. 


Drilling 

Small double drum rigs, many of the 
double pole mast type, are in general 
use in the Lloydminster field. Pumps 
are 6% by 10 and 7% by 12. Drill pipe 
is, for the most part, 442 in. although 
some 31% in. is used. 

Mud problems in drilling operations 
in the field are practically non-existent 
and native mud is used in most of 
the work. There is very little lost 
circulation. 

In that area of the field situated in 
Alberta a 13%-in. or 15-in. hole is 
made to a depth of approximately 160 
ft to set 1034-in. surface casing with a 
9-in. hole for production. In Saskatche- 


ae 


age 


This electrically operated pump is typical of the installations generally in use in the Lloydminster field. Crude is pumped 
to 750-bbl tank in background. All crude moves by truck to the refineries in the town of Lloydminster. 
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PLUG VALVE 
ACTUATORS 


20 unit farm showing assembly of 30 unit farm installation 40 unit trap farm of Shell Oil Co. 


Pantex Plug Valve Actuators in service. in leading California refinery. 


. tried, tested and approved 


Wherever wrench-operated plug valves are periodi- 
cally turned “on” and “off,” whether it be on gathering 
lines, farm lines, or in the refinery or the refinery’'s 
power plant, there’s a good chance the Pantex Plug 
Valve Actuator can do it better, easier, and more 
economically. 

Designed, engineered, and shipped as a complete, 
packaged unit ready for quick, easy installation, the 


Panter 


MANUFACTURING CORPORATION 
PAWTUCKET, RHODE ISLAND 


in Brea Canyon Field in California, 


Pantex Plug Valve Actuator has a solenoid valve as 
an integral part of the unit for remote or automatic 
action. Can also be supplied for hand valve operation. 
Pneumatically powered, these actuators are available 
for all sizes of wrench-operated plug valves. 

If your processes require actuated plug valves, why 
not check this the most modern, thoroughly tested and 
accepted assembly in the industry. See your Distrib- 
utor or write direct for Bulletin. 


Photo of the 250,000 sq. ft. plant 
of Pantex Manufacturing Corporation 
at Pawtucket, Rhode Island 
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Lloydminster refinery of Excelsior Refineries Ltd. began operating in 1945 with 1200 bb! a day capacity. A $250,000 ex- 
pansion program completed in 1951 brought capacity up to 3000 bb! a day. 


wan, however, 1034 -in. casing does not 
have to be set and holes are always 
9 in. from the surface. 

Blowout preventers or master valves 
are not used in drilling in the Lloyd- 
minster field since there is very little 
gas and the bottom hole pressure is 
only 450 psi. 

The common practice in the field is 
to drill through the Sparky sand and 
then run an electric log. If the log in- 
dicates there is production, oil string 
is run and cemented. The rotary rig is 
then moved off location. 

As a rule, it takes about 6 days to 
drill and set pipe on a well in this field. 
During the past summer one contractor 
drilled 20 wells in 58 days using only 
one drilling rig. All of the wells, how- 
ever, were in Saskatchewan where no 
time is lost waiting on surface cement. 


Production Completion 

Wells in the Lloydminster field are 
usually drilled through the producing 
formation and casing set through and 
perforated. Casing is always 6% in. or 
7 in., the 7-in. usually being H-40, 17 
lb. Some 512-in. casing was run in the 
early days of the field but it was found 
that bailers and cable tools did not fall 
very fast through the high viscosity oil 
in the smaller casing. 

Regular cement is in general usage. 
From time to time operators have tried 
jel cement, additives to lighten cement 
weight, and other variations, but on 
the whole it is felt that this is not neces- 
sary. Bottom hole temperature is about 
62 F and consequently cement is very 
slow in setting. The majority of opera- 
tors let the oil string set for at least 7 
days before perforating. 

Some operators perforate with the 
hole dry and some with the hole full 





of water. However, in both cases holes 
are usually bailed until all sand is out 
and the wells are put on pump. Some 
operators fill the holes with heavy gas- 
oil and run the pumps without bailing. 
Types of perforations used range from 
bullets to large open hole jet shots with 
the smaller hole jet and the regular jet 
being the most frequently used. 

After holes are perforated they are 
bailed clean of sand. In the early days 
of the field this represented a 10 to 15 
day operation but now the work is done 
in 3 to 5 days. This is attributed to the 
fact that the crews are becoming more 
skilled at the bailing operation. 

Experience in the field has shown 
that, for rod drop, it is necessary to 
use 2%-in. tubing. This is in general 
use in the field except in certain areas 
where viscosity is high and in this case 
314-in. tubing is required. In order to 
give a good rod drop, %4-in. rods are 
used in most instances. 

As in most fields, bottom hole pumps 
are of all types with the insert type the 
most popular in the Lloydminster area. 
Some operators feel, however, that tub- 
ing liner pumps are better for the 
Lloydminster crude. Operators have 
tried all styles and type pumps, includ- 
ing multiple ball and seat, large ball 
and seats, short traveling barrels, and 
tubing used as rods. Even an auger 
type pump was tried out. In this pump 
the auger was supposed to bring up the 
oil much as a wood auger travels shav- 
ings to the surface but the method did 
not prove successful. 

Lloydminister crude is pumped from 
the wells into 750-bbl tanks nearby. 
These tanks are equipped with 8 in. 
valves and spouts at approximately 8 ft 
from the ground for loading crude into 
the tank trucks. The area below spout 
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level on the tanks allows for some 
settling out of sand and water. Tanks 
are equipped with small electric heaters 
designed to keep the crude warm 


enough for ready flow in the cold winter 


months. 


Town of Lloydminster 

Development of Lloydminster field 
and the industrial growth that came 
with it has had a marked effect on the 
economy of Lloydminster. An historic 
town founded in 1903 by the Barr col- 
onists from England, it has long been 
a center of a prosperous and stable 
agricultural economy. The rapid 
growth of the town that has marked 
the past few years dates back to 1946 
when Husky acquired acreage in the 
field and constructed its refinery. In 
1946 the population of the town was 
1800. Today it is 5300. In 1942 build- 
ing permits amounted to only $3075, 
by 1948 they had jumped to $1,093,- 
500. 

Fortunate for its development the 
town is served by main lines of both 
the Canadian Pacific and the Canadian 
National Railways. Nearly all of the 
products of the Lloydminster refineries 
move out to market by these carriers. 
The town now has a lighted airport 
and scheduled airline service on a twice 
daily basis. 

Despite the problems of sudden 
growth (the town was almost com- 
pletely without water mains, and sewer 
lines prior to the time it became an oil 
town) it has taken its industrialization 
in stride. Its two new school buildings 
and new hospital are among the most 
modern structures of their type in West- 
ern Canada. Too, the town has installed 
7% miles of sewer lines, nearly 7 
miles of water mains, and installed a 
modern municipal water system. Lloyd- 
minster doesn’t mire down during the 
wet spring months any more either. It 
has paved (with asphalt, of course) 
some 15 miles of streets and 14 miles 
of sidewalks. Never a “boom town” in 
the true sense of the word, Lloyd- 
minster has built and continues to 
build on a sound basis for the long 
haul. 

Relations between the town and the 
oil industry are and always have been 
excellent. The city government unde! 
Mayor Vernon U. Miner and the Board 
of Trade under President Joseph O. 
McLean are alert to the needs of their 
community and the needs of the indus 
try in the knowledge that the future 
of both, and the future of the Lloyd 
minster area in general are interlocked 

Lloydminster is proud of its lately 
won title “The ‘Black Oil’ Center of 
Canada” and, with the widespread 
pools of oil that are held in the Sparky 
sand below the surrounding country 
side it looks like Lloydminster’s title 
is secure for many years to come.* * 
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It’s the magneto designed to eliminate fire 
hazard, foremost problem of the petroleum 
industry. The special ventilating arrange- 
ment of the Bendix Low-Tension Magneto 
permits air laden with explosive fumes to 
enter the magneto for ventilation without 
danger of igniting the surrounding air. Kits 
are also available to convert magnetos now 
in use to the “flame-proof” ventilation type. 


In addition to this important safety feature, 
Bendix Low-Tension Magnetos actually re- 
duce engine maintenance and operating 


Export Sales: Bendix International Division, 205 East 42nd St., New York 17, N. Y. 








costs. For example, spark plug erosion is 
reduced to a minimum. The distribution of 
low-tension voltage to the high-tension coils 
is through a series of breaker assemblies, 
thus eliminating trouble often experienced 
with the conventional distributor. Variable 
or fixed sparks can be obtained by internal 
adjustment. 


For safety and low operating costs it will 
pay you to specify Bendix Low-Tension for 
all your magneto requirements. Complete 
data available on request. 


SCINTILLA DIVISION OF 


SIDNEY, NEW YORK 


FACTORY BRANCH OFFICES: 


as rpsee+ 








Low Plug Erosion 
Rate 


Breaker Type 
Distributor 


Ventilation without 
Fire Hazard 


Radio Shielding 
Available 


Variable or Fixed 
Ignition 








‘Cenc 


AVIATION CORPORATION 


117 E. Providencia Avenue, Burbank, California * 512 West Avenue, Jenkintown, Pennsylvania * Stephenson Building, 6560 Cass Avenue, 
Detroit 2, Michigan * Brouwer Building, 176 W. Wisconsin Avenue, Milwaukee, Wisconsin * American Building, 4 S. Main St., Dayton 2, Ohio 


¢ Boeing Field, Seattle 8, Washington °* 1701 “K" Street, N. W., Washington 6, D. C. 


* 8401 Cedar Springs Road, Dallas 19, Texas 


A-70 To obtain more information on products advertised see page E-35 
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DIGEST of NEWS and COMMENT 


x * 








Offshore Leasing Lucrative 

Sale of oil leases on offshore prop- 
erties off the coast of Texas and Louisi- 
ana has already put $144,000,000 into 
the federal treasury, according to Sec- 
retary of Interior Douglas McKay. The 
potential income through future leas- 
ing and royalties sales is in excess of 
$6,000,000,000. 


x *k * 


CATC Launches Barge 

The offshore drilling group known 
as CATC, composed of Continental Oil 
Company, Atlantic Refining Company, 
Tide Water Associated Oil Company, 
and Cities Service Oil Company, will 
step up its drilling operations in the 
Gulf Coast region with completion of 
the new $1,500,000 drilling barge, 
“Earle Sharp.” Addition of the 260-ft 
tender will allow drilling in deeper 
waters. CATC already holds record for 
the well drilled farthest offshore—lo- 
cated 35 miles off Cameron Parish, 
Louisiana, and enjoys an exceptional 
successful completion record, with 15 
of 19 wells finaled as either oil or gas 
producers. 


x*ek 


We Said It First 


“More hole made with fewer rigs in 
less time.” is the summation of a state- 
ment by J. V. Dunbar, president of the 
American Association of Oilwell Drill- 
ing Contractors. Dunbar states that 
footage drilled in 1954 is expected to 
show an 8.9 per cent gain over 1953, 
using 4.3 per cent fewer rigs, “char- 
acterized by faster drilling, spurred by 
intense competition.” Dunbar foresees 
similar activity this year. 


x & *& 


Alaska Exploration 

A group of oil men are seeking the 
opening of additional lands to oil ex- 
ploration and development in Alaska. 
The petitioning group would open up a 
28,000,000 acre block north of the 
Brooks Mountain range. Clinton R. 
Brown and Walter J. Sczudlo of the 
Alaska Propane, Gas and Oil Com- 
pany, Inc., have been participating in 
discussions with Secretary of Interior 
McKay in Washington, D. C. The 
Alaskan company is at present back- 
ng a proposed 465-mile natural gas 
Pipe line in the Fairbanks area. 


Exploration, Drilling, Producing 


Egyptian Drilling Spreads 

Even as testing and coring continues 
in Egypt’s largest, most promising wild- 
cat in the southerly Gulf of Suez re- 
gion, comes word that a test well is 
scheduled soon in the northwestern 
Egyptian-American concession. A 
large oil-bearing structure has been 
found in International Oil Company’s 
Belayim No. 1, which flowed 90 bbl an 
hour of 22-deg crude in one hour on 
drill stem test conducted recently. This 
sand, topped at 7300 ft, is the third 
oil-bearing structure found in the south- 
ern Egyptian test. Three exploration 
crews are at work on an 85,000 sq mile 
concession, under the joint ownership 
of Cities Service, Continental, Ohio Oil 
and Richfield. A 10,000-ft test has been 
scheduled in this area, bounded on the 
east by the Nile and on the north by the 
Mediterranean Sea. 


x *k * 


Guatemala Lets Permits 


The new government of Guatemala 
has granted exploration permits to 
Richmond Oil Company and The Texas 
Company, initiating a new policy on 
the development of that country’s na- 
tural resources. Work will be carried 
out in Peten Province in northern 
Guatemala. 


x * @ 


New Officers for RMAG 


Rocky Mountain Association of Ge- 
ologists has announced the election of 
John H. Maxon, consultant, as presi- 
dent for 1955. Jack W. Knight of 
British-American is first vice president; 
second vice president is Robert L. 
Kretz of Petroleum Consultants; Joe 
W. Jackson of Sinclair Oil and Gas 
is secretary-treasurer, and R. R. Munoz 
is the retiring president. 


x *k * 


Carter Concludes Course 
Petroleum engineers from eight 
countries are concluding a six-week 
reservoir engineering training course 
conducted by the Carter Oil Company’s 
research department in Tulsa, Okla- 
homa. The group of 36 engineers are 
from Jersey Standard subsidiaries and 
associated’ companies in Venezuela, 
France, Peru, Iraq, Sumatra, Saudi 
Arabia, Canada, and the United States. 
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Canadian Crude Price Down 

Purchase price for crude oil from 
Western Canada has been cut by Im- 
perial Oil, Ltd. Company said that the 
latest change, downward by seven cents 
per barrel, reflects the lower cost of 
competitive crudes in Ontario, as 
spurred by a similar change of crude 
prices in Illinois fields. 


xk * 


Oil Surveys in France 

Seismic equipment is now enroute to 
France where the Rogers Geophysical 
Company of Houston, Texas, will be- 
gin exploration around February 15. 
Survey work will be conducted in the 
Bordeaux Basin for the Societe Na- 
tionale des Petroles d’Aquitaine. Op- 
eration will be done by American 
personnel. 


x 2 *® 


Aramco Is Biggest Producer 

Arabian American Oil Company has 
regained its title as the world’s largest 
petroleum producer, final industry re- 
ports are expected to show. Aramco 
produced a record 347,844,850 bbl in 
1954. Kuwait Oil Company, which 
held the record in 1953, has not yet 
revealed its last year’s output, although 
an announcement is expected soon. 
Each of the firms produced more than 
states of California or Oklahoma. Both 
firms operate primarily in the Middle 
East, where more than 60 per cent of 
the world’s oil reserve is located. 


« *& *& 


Deepest Well Abandoned 


A well which probably would never 
have been drilled except for the incen- 
tive of the percentage depletion, has 
been finaled as the world’s deepest test 
by the Ohio Oil Company. The KCLA 
72-4, Kern County, California, was 
completed as a dry hole at 21,482 ft. 
Operations proved that present equip- 
ment is capable of new depths and con- 
tributed invaluable information on sub- 
surface geology and deep-hole drilling 
conditions. Cost of the operation, about 
$1,900,000, will be shared by several 
companies other than Ohio, including 
The Texas Company, Western Gulf, 
Lloyd Corporation, and the Pacific 
Western Oil Company. 
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BAKER 


RETAINER 
PRODUCTION PACKER 


Do you know that with only ONE Baker Retainer 
Production Packer you can equip your well for either 
SINGLE ZONE or DUAL ZONE production? And that 
you can accomplish any type of completion for any 
method of production to meet fixed or changing well 
conditions? 

A single Baker Retainer Production Packer will also 
outperform many specialized tools when used as a TEST- 
ING PACKER — SQUEEZE PACKER — GAS LIFT 
PACKER — PERMANENT COMPLETION PACKER 
— WATER FLOOD PACKER — GAS INJECTION 
PACKER — CORROSION CONTROL PACKER- 
TUBING ANCHOR — ONE-WAY BRIDGE PLUG - 
PERMANENT BRIDGE PLUG. 


Every production man should be familiar with the many 


operating advantages of this “Universal Type’’ Packer, 
which include . . . 


WIRE LINE SETTING — The packer can be set with wire line speed 
and accuracy, using the same set-up just used for perforating. 
The Baker Packer also can be set on drill pipe or tubing. 


SETTING UNDER HIGH PRESSURE —By using a lubricator, the Baker 
Retainer Production Packer can be set under high pressure. From 
the moment it is set, the self-contained, flapper-type, back-pres- 


TYPICAL TYPICAL 


DUAL ZONE SINGLE ZONE 
HOOKUP HOOKUP 


sure valve closes and isolates pressure below the packer. 


TUBING STRING IS ALWAYS “FREE” — That valuable string of 
tubing—whether 1,000 feet or 16,000 feet in length—can be re- 
moved by simply picking up the tubing weight. 


EXCESSIVE “SET-DOWN” WEIGHT OR TENSION NOT REQUIRED 
—Even when squeezing, formation fracturing, or producing al 
any depth under pressure, a perfect pack-off is maintained inde- 
Right: pendent of excessive set-down weight, or tension. 
Picture shows ; 

actual detail =~ HOLDS PRESSURE DIFFERENTIALS FROM ABOVE OR BELOW-—1W0 
of seal units 


sets of opposed slips, and a resilient packing confined by lead and 
metallic sealing rings, effect a permanent pack-off that will hold 
any pressure differential either from above or below the packer 
that is safe for the well equipment. 
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The 


MARVEL of PDEMBIRA 


Hidden in heavily wooded hills beneath large and treacherous muskegs, 


one of the big treasure vaults of the earth was found by Socony-Vacuum 


CANADA’s largest oil field obtains its 
name from a local post office which in 
turn derives its name from the Pembina 
River. This river rises in the eastern 
slopes of the Rocky Mountains and 
flows northward to join the Arctic- 
bound Athabasca. Through the area of 
the field the North Saskatchewan River 
parallels the Pembina River and then 
flows in a more easterly direction 6 the 
Hudson Bay. It was near here that, 
from time immemorial, the Indians and 
later the fur traders portaged from the 
Atlantic to the Arctic river systems. 
Prior to 1953 the Pembina’ post 
office served only a few isolated farm- 
ers, trappers, and lumbermen. The set- 
tlement peters out to the southwest, but 
in the opposite direction the land is 
partly developed and before the dis- 
covery of oil it supported the hamlets 
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of Violet Grove, Drayton Valley, and 
Rocky Rapids. 

There is a lightly gravelled road that 
serves the area from Violet Grove to 
the paved Edmonton-Jasper highway at 
Entwistle, to which the various home- 
steads are connected by a few miles of 


dirt grades. Edmonton is east of Ent- 
wistle by some 65 miles, and this makes 
approximately 100 miles of paved or 
dirt and lightly gravelled secondary 
road between Edmonton and the dis- 
covery area. An extensive road build- 
ing program is now in progress, and 





The Pembina field was discov- 
ered in July 1953 when a commer- 
cial well was brought in from the 
Cardium (upper Cretaceous) for- 
mation by Socony-Vacuum Explora- 
tion Company. The proven area 
now covers over 410 square miles 
and the south and west sides of the 
field have yet to be delineated. 
The field is in a sparsely settled and 
undeveloped area. Lack of roads 





Bigger Than East Texas Field? 


and bridges has retarded develop- 
ment and an excessively wet sum- 
mer slowed down drilling and de- 
layed construction of new roads. 
On November 1, 1954, there 
were 100 wells completed, 30 rigs 
in the field and a pipe line under 
construction. Prospects are that 
Pembina will be the largest oil field 
found to date in North America, ac- 
cording to the views of this author. 
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The bulldozer and the plane remain the two key elements in oil exploration in Western Canada. Here a bulldozer cuts an 


access road to Pembina field. Winter weather is best time of year for operators in Canada, as they can move over the 
frozen earth far better than through the mud of spring and summer. 


if the weather had not been such a 
hindrance a new highway would have 
been in use by the end of 1954. 

The country is one of tree-covered, 
rolling hills which become heavily 
forested as the homesteads thin out to- 
wards the southwest. Large muskegs, 
some as much as 10 square miles in 
area, lie in the poorly drained areas. 
Two rivers have cut valleys across the 
field; the valley of the North Saskatche- 
wan is sharply incised and ranges from 
one to 5 miles wide with a depth of ap- 
proximately 300 ft, while the Pembina 
valley is narrower and shallower. The 
steep banks offer a barrier to develop- 
ment. 

The worst surface condition with 
which to contend will be the muskegs 
which consist of a few feet of moss 
grading downwards into a black ooze. 
The moss retards freezing in winter 
and has a blotter action on moisture, 
thereby hindering effective drainage of 
the muskegs. Seismic crews claim to 
have winter-drilled on them and to 
have lowered their tools as much as 90 
ft before reaching firm bottom. Most 
of the muskegs so far surveyed have 
between 5 and 18 ft of moss and muck 
above firm bottom. Some operators are 
considering directional drilling from 
artificial islands. However, very little 
work has been attempted on this prob- 
lem so far. 

The Province of Alberta held all the 
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mineral rights in this area except a few 
parcels on the south side of the North 
Saskatchewan River. The Province has 
issued or sold reservations to various 
companies (mostly to Seaboard Oil 
Company and associates), and the 
terms of the reservations are that only 
one half can be converted to lease after 
exploration is completed, the other half 
being retained by the Crown (Province 
of Alberta). 

Socony-Vacuum Exploration Com- 
pany took a farmout from Seaboard 
et al. in early 1953 on 98,000 acres lo- 
cated mostly in the Drayton Valley/ 
Violet Grove area. The terms of the 
farmout were that the reservations 
holder, Seaboard, would assign to 
Socony-Vacuum a one-half interest in 
the reservation consisting of all of 
Townships 48 and 49 in ranges 7 and 8 
west of the Sth Meridian plus 12 sec- 
tions in 47-7-W5 less one and a half 
sections of freehold owned by the Hud- 
son’s Bay Oil Company for the drilling 
of one well to test the Devonian forma- 
tion. 

The area had been seismographed by 
Seaboard, and after the agreement was 
made Socony-Vacuum did a small 
amount of shooting to decide on a drill- 
ing site. 

The location chosen was LSD 4, 
Section 16 Twp 48 R8 WS, and was 
first examined by the producing depart- 
ment in the early part of February, 
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1953. The well site was in heavy tip. 
ber on the fringe of the farm land, with 
a dirt grade terminating at the corpe, 
of the section so that means of acces 
to the area was good for winter traye| 

The drilling contract was given tg 
Reading and Bates Drilling Co. Ltg 
and they moved in a National 75 rig 
The well was spudded on February 24 
1953, and 742 ft of 13% -in.-54-Ib cas. 
ing was run and cemented on February 
26. Drilling proceeded with 9-in. hole 
to total depth. 

The program called for close mud 
control and testing of all shows of 
porosity or stain. Coring was program. 
med for the potentially productive 
zones. Drilling proceeded normally 
without any mechanical difficulties, 4 
routine drill stem test on the Cardium 
sandstone, however, aroused some jp- 
terest, showing a recovery of 110 ft of 
heavily oil cut mud from which about 
2 pints of clean oil was settled off. The 
electric log run later showed that only 
the poorer developed part of the sand 
near the bottom had been tested. No 
other shows were encountered in the 
deeper zones, nor was there any ev:- 
dence of reef development. 

Total depth of 9425 ft in the De 
vonian Green shale was reached on 
May 22, and the hole was plugged 
back to 6400 ft; then 5428 ft of 7-in- 
23-lb casing was run and cemented. 

The Cardium zone from 5339 to 
5357 ft was shot with four jets per 
foot using the tubing gun with 1200 ft 
of water in the hole. The well was swab- 
bed to bottom and allowed to stand a 
few hours. When the swab was rerun 
a few gallons of 37 API gravity oil 
were recovered. The rig was released 
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and the well left standing until a serv- 
ice rig could be moved in. 

Some 10 days elapsed before the 
grvice rig arrived, during which time 
the tubing filled with oil and built pres- 
sure at the surface. Some of this oil 
fowed out when the pressure was re- 
leased and the tubing was again swab- 
bed dry. A swabbing test showed a 
fuid entry of 6 bbl per day of 37 
gravity oil. . 

The well was treated with 500 gal 
of mud cleanout acid. The initial break- 
down was 3500 psi with oil, then the oil 
was swabbed out and the acid pumped 
away at 5O gal per minute at 1300 psi. 
The well was quite lively when swab- 
bed in, and commenced to flow at the 
rate of 5% bbl of clean oil per hour 
with a low gas-oil ratio. 

Lack of tankage forced shutting in 
of the well next morning and, from the 
surface pressure build-up of over 500 
psi for a full oil column, it was evident 
that we had an abnormal pressure and 
it would require something heavier 
than water to kill the well if that ever 
should be necessary. 

The well was given a sand-frac using 
a diesel-bunker oil mixture and 3000 
lb of sand. Feed rates reached 2 bbl 
per minute with 1800 psi. The well 
flowed back the treating oil without 
swabbing and produced 19 bbl of new 
oil per hour on a short test. Two 500- 
bbl storage tanks were built and a small 
separator installed. The gas-oil ratio 
was constant at about 350 cu ft per 
barrel, and the oil was water free with 
only traces of bottom settlings. 

The tubing gun was run under pres- 
sure and the interval 5322 to 5329 ft 
was perforated but no change was noted 
in the production of the well. Plans 
were made to give the well a 30-day 
production test, but heavy rains made 
the roads impassable and the Govern- 
ment put a ban on all truck traffic. The 
well remained shut in for nearly two 
months. The test was delayed until 
September, and then the well was pro- 
duced at a rate of 200 bbl per day. 
When the well held up at this rate, the 
oil fraternity woke up to the fact that 
Pembina could be a commercial oil 
field. 

The big rig was moved out of the 
area after No. 1 was drilled and a 
smaller rig moved in to drill on another 
seismic feature 111% miles northeast. 
This was planned as a Mississippian 
lest as it was expected the Cardium 
sand would be pinched out. The Car- 
dium was pinched out and gave no re- 
covery on a drill stem test, but there 
Were small sand stringers in the cores 
and these were oil bearing. This well 
was abandoned when no further shows 
were encountered. 

The next well was North Pembina 
11-13, approximately midway between 
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the first two. This well was spudded Oc- 
tober 2, 1953, and flowed oil from the 
Cardium on a drill stem test. The well 
was completed in the Cardium and 
flowed approximately 20 bbl per hour 
without sand frac or other treatment 
after perforating. 

Several rigs moved in about this time 
and, up to November 1, 1954, have 
proved an area of 410 square miles 
without reaching the field limits on 
the south and west. 


Geology 

The Alberta syncline was laid down 
over several geological eras and has re- 
mained practically undisturbed except 
for movements adjacent to the Rocky 
Mountains. The beds pinch out up dip, 
or inversely more and thicker forma- 
tions are encountered down dip. In the 
area so far drilled around Pembina 
these beds have not been disturbed by 
the mountain building further south- 
west. 

The regional geology was known 
sufficiently so that when the first well 
was programmed provisions were made 
to test the pinchout edges of the Car- 
dium and Mississippian as well as the 
possibilities of a reef in the Devonian. 
The Mississippian produces gas and 
condensate at the Canadian Delhi et al 
Well Minnehik No. 1, about 16 miles 
southeast of the Cardium discovery, 
and there were no other commercial 
producers in the area. 

The Cardium sand lies some 70 ft 
below a chert pebble bed called the top 
of the Cardium zone. This bed can be 
picked up on the resistivity log. It is 
probably an outlier or tracer of an 
Upper Cardium sand found further 
southwest in outcrops along the 
mountains. 

The Cardium reservoir consists of a 
conglomerate bed overlying a clean 
sand, below which is a _turbulently 
mixed shaly sand grading downwards 
to shale. The entire section varies from 
40 to 65 ft of gross pay. In some areas 
of the field there is a well developed 
lower section of sand, and sometimes 
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the overlying conglomerate is very per- 
meable (see photograph of core). The 
Cardium encountered so far is oil bear- 
ing with no evidence of gas cap, and to 
date no water has been reached in the 
farthest down dip wells (Cardium was 
contacted at -2680). 

There are several deeper promising 
formations, and one shallower, some of 
which appear to be commercial, but 
impassable roads during the wet sum- 
mer of 1954 have not permittted test- 
ing of wells drilled to these zones. 
These formations are: Belly River (Up- 
per Cretaceous), Viking Sand (Lower 
Cretaceous), Blairmore Series (Lower 
Cretaceous), Jurassic (sand members), 
Mississippian, and Devonian. 

Further drilling and testing will be 
required to evaluate these other pays 
but it is interesting to note that, so far, 
every well drilled within the proved 
limits of the field is rated as a com- 
mercial well from the Cardium. 


Leasing and Development 

The Crown lease and reservation sale 
of January 26, 1954, exploded Pem- 
bina possibilities to the world when 
quarter sections of lease in the proved 
area sold for over $500,000 plus 15 per 
cent royalty to the Crown and two res- 
ervations outside proved limits of four 
townships each brought approximately 
$13,000,000 and a little over $11,000,- 
000, respectively. These reservations 
lay west and north of the discovery 
well and along or across the suspected 
Cardium pinch out line. The proved 
leases were accessible, and drilling 
cagmmenced shortly after the sale, gen- 
erally good wells being obtained. The 
north reservation was purchased by 
Imperial Oil Company, which has been 
able to drill a few wells under tremen- 
dous difficulties due to the unusual 
rains. Some of the wells have been 
abandoned and the others are still tight 
holes. Other reservations were pur- 
chased by Texaco Exploration Com- 
pany but, due to the inaccessible nature 
of the area, drilling has been postponed 
until the winter of 1954-1955. 
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Typical geological section—Pembina. 


As soon as the Pembina No. 1 dis- 
covery was announced, several com- 
panies holding lease or reservations to 
the southeast commenced exploration 
drilling, and successes have been the 
rule, provided that the wells were be- 
low the pinch out line of the Cardium. 
One promising Cardium show in the 
opposite direction at Shell Peers gave 
oil on a production test, but as yet we 
have no evidence whether or not this 
well is in the same pool as the “Pem- 
bina” wells. Shell Peers is 30 miles 
northwest of presently announced 
proved Cardium producers. 


Pipe Line Prospects 

Production has been retarded be- 
cause there are no completed pipe lines 
to the area and it is necessary to truck 
out the oil. Trucking costs roughly a 
cent @ mile per barrel with slight re- 
ductions for long hauls; it is obvious 
that trucking to Edmonton is uneco- 
nomical and often impossible when 
roads are banned to trucks. 

Socony-Vacuum et al constructed a 
10,000-bbI tank at Gainford on the 
Trans Mountain pipe line and collected 
oil for injection into the westbound oil 
stream. This reduced the truckage to 
approximately 40 cents a barrel, but 
unfortunately West Coast market con- 
ditions did not permit operation of the 
system during the summer. 

Early in 1954 several interested com- 
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panies submitted briefs to the Govern- 
ment proposing the construction of a 
pipe line. The franchise was given to 
Pembina pipe lines to gather the oil 
and pipe it to Edmonton for distribu- 
tion either east through the Inter- 
provincial Pipe Line, or west through 
the Trans Mountain Pipe Line. The wet 
summer held up this work and the con- 
struction of the line has been very 
difficult. 

The Provincial Town Planners pro- 
claimed Drayton Valley a restricted 
area for building to prevent construc- 
tion of the usual oilfield shack town. 
A good hotel has been built, and if it 
had not been for the wet summer, a 
fair-sized model town would have 
sprung up. Supply stores and trailer 
camps were the first to move in and 
several permanent houses have been 
erected. The laying of a water and sew- 
age system has been started, which will 
serve some of the town by the end of 
the year. The electrical needs will be 
supplied from a power line which will 
ultimately service the entire field. 

Drilling proceeded fairly rapidly 
until the middle of April when spring 
breakup brought operations to a stand- 
still. The breakup period was very long 
due to heavy and continuous rains 
coming while the frost was going out. 
Work started up at the end of June and 
was going full swing when rain again 
shut operations down at the end of 


July. The wet months of August and 
September prevented drilling and road 
building, and put all programs several 
months behind, some of which, e.g., 
road building, will not be completed 
this year. 

Roads 

The Provincial Government, through 
its Department of Highways, has built 
(as much as weather would permit) a 
new road south from Entwistle to near 
the discovery well, then west across the 
Pembina river and northwest back to 
the highway (see map). This road will 
give access to the main areas of activity, 
and it will be up to the oil companies 
to build their branch roads to their 
wells. 

The new Government road also 
branches off to the east just south of 
Drayton Valley and a ferry site has 
been prepared on the North Saskatche- 
wan River. This branch road will con- 
nect with the road network existing or 
being built in Buck Lake-Breton area. 

Private companies, such as Stano- 
lind, Seaboard, Socony, etc., have cal- 
ried out as much road building as they 
could during the unfavorable summer. 
These roads are mainly to reach areas 
of development and have generally 
been beyond the settled district. 


Allowables 
Early in the life of the field, an order 
was issued by the Petroleum and Na 
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tural Gas Conservation Board permit- 
ting only one well per 80 acres—this 
well to be drilled on the even numbered 
Legal Subdivision. At the present time, 
the “Pembina field” encompasses the 
areas Where the most drilling has been 
done, which is around or near where 
there have been Crown sales. Within 
the confines of the: field, a production 
allowable is fixed every month, based 
on market requirements, reservoir 
characteristics, etc.; this allowable 
ranged from 56 to 138 bbl per day dur- 
ing 1954. Wells outside the “field” 
limits are treated as wildcats and are 
allocated a test allowable. 


Drilling Programs 

The present drilling programs are 
generally patterned after those used on 
the first few wells. The Conservation 
Board requires the use of 600 ft of 
surface casing cemented to the surface, 
and the long string cemented to 300 ft 
above the Cardium and throughout the 
thickness of the Belly River formation 
to 200 feet above the top of it. This re- 
quires approximateiy 2000 ft of cement 
behind the long string when done in 
one stage. Strata-Crete is usually added 
to the cement to reduce the weight. 

The general rig size is a National 
“50,” but smaller rigs have been quite 
successful. Some rigs drill 13%4-in. top 
hole, and others drill 9-in. hole and 
ream it 15-in. before running surface 
casing. It is customary to use calcium 
chloride when cementing surface cas- 
ing, to nipple up after 18 hours and 
drill out after 24 hours. A Hydril and 
double deck blowout preventer are al- 
most always used. Drilling is fairly 
tapid (see table), and there is little to 
choose between a 9-in. and a 7%-in. 
hole except that 9-in. is more popular 
with the contractors. If 51 -in. casing is 
to be used (and this size is becoming 
more popular), there is a distinct saving 
0 the company in mud and cement 
Costs when smaller hole is drilled. If a 
9-in. hole is drilled for a 5/2-in. casing, 
itis customary to drop to 7%-in. hole 


Pembina road building problems 

































































through the Cardium, or core the Car- 
dium with a 734 -in. diamond core head 
on a 6%-in. barrel and then drill a 
7¥%s-in. sump hole. The hole is drilled 
deep enough below the pay to allow a 
full joint of casing to be cemented be- 
low the lowest pay so that it is not 
necessary to drill out the float collar. 
Float shoes and float collars are 
usually used, and the pressure is re- 
leased immediately after the plug is 
bumped. Casing is landed immediately 
after cementing and the head flanged 
up. The tubing (2%-in. OD, E.U.) is 
run and the casing and wellhead pres- 
sure tested to 3000 psi. Some wells 
have been completed by cementing 
7-in. casing above the pay and drilling 
in with a smaller bit, leaving the well 
barefoot. Most wells are cased through 
the pay and selectively perforated. 
The mud program is influenced by 
the long shale beds and the necessity 
for a good pressure overbalance when 
drilling the Cardium Sand. Steel mud 
pits are standard equipment. Oil emul- 
sion mud is used almost exclusively, 
local crude being added to the mud 
after reaching about 2500 ft; then, if 
the natural weight that has been gained 
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Drilling Time Breakdown 
(Average times for Pembina Cardium 
wells.) 


(1) Moving and rigging up 3 days 
(2) Drilling 600’ of surface hole 
(a) 9” hole and ream 

to 15” 36 hours 
or (b) drill 1334” hole 24 hours 


(3) Run 10%,” surface casing and 

wait on cement, etc. 30 hours 
(4) Drill 9” hole to core point above 

Cardium (4100’ to 4700’) 7to8 days 
(5) Diamond core Cardium Zone 

(7¥%,” core head) 30 hours 
(6) Drill to total depth with 

75" bit 8 hours 
(7) Logging and running section 

gage 14 hours 
(8) Condition hole and lay down 

drill pipe 8 hours 
(9) Run, cement and land 512” 

casing 20 hours 


(10) Trip tubing with casing scraper, 
displace mud with oil and pres- 
sure test 14 hours 
(11) Running tubing, flanging up, 
etc., for completion with tubing 
gun. (If well is to be completed 
with strip carrier hung below 
tubing, completion will take an 
extra day or two.) 4 hours 
Bits used: 2 bits for surface hole and 10 
under surface. 








is not sufficient, it is necessary to add 
weighting material before drilling the 
pay. 

In cold weather it is sometimes neces- 
sary to add a paraffin solvent to prevent 
the wax in the oil in the mud from con- 
gealing and plugging the screen of the 
shale shaker. Mud weight required fo! 
drilling-in varies from 10.5 lb per gal- 
lon to 13 Ib per gallon, depending on 
the depth to the Cardium. No blowouts 
have occurred but several possible 
blowouts have been avoided by effec- 
tive use of the blowout preventers and 
immediate mud conditioning. Mud 
costs should not be more than $1000 
per well, but in several cases wells have 
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Photos of a core showing the contact on the conglomerate and the Cardium Sand. 
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had mud bills of more than twice this 7 
amount. A typical mud has the follow. | 
ing properties: weight 10.8 Ib, Viscosity 
80, WL 4, filter cake 2/32, Ph. 95, 
This weight mud is used in a well where 
the Cardium contact is at or about 
5200 ft. 

As stated above, the cement pro. 
grams are controlled by Conservation 
Board rulings. A representative surface 
job for 600 ft of 10%4-in. casing ce. 
mented in 15-in. hole is to run 310 cy 
ft of Strata-Crete mixed 1:1 with ce. 
ment plus 4 per cent gel, followed by 
200 sacks of neat cement plus 2 per 
cent calcium chloride. The excess js 
circulated out so that uncontaminated 
cement is left around the top of the 
string when the plug bumps. 

The cementing of the long string to 
200 ft above the Belly River formation 
requires either 30 sacks per 100 ft of 
length above calculated needs or the 
amount required as calculated from a 
caliper survey. The usual job for 7-in, 
casing in 9-in. hole requires 600 cu ft 
of 1:1 mixture of Strata-Crete and ce- 
ment. It is not known if any jobs have 
been done using a stage collar. Tem- 
perature surveys give excellent kicks at 
the cement top and are sometimes run 
for checks. 

Casing programs are usually 600 ft 
of 1034 -in.-32.75 lb or 40.5 Ib H40 for 
the surface string and an engineered 
string of 7-in.-20 or 23 lb J55 or 
5% -in.-14 or 15.5 lb J55 for the long 
strings; 2%-in. OD tubing is almost 
invariably used. 


Completions 

Completions have been varied but 
usually trend toward the “permanent 
type,” with the well shot by a tubing 
gun or by a strip carrier hanging below 
the tubing. The high pressure in the 
Cardium makes it hazardous to shoot 
with the hole full of oil, using a con- 
ventional gun, and to run the tubing 
under pressure. Some wells may have 
been shot under mud but records do not 
show the result if such a method has 
been used. 

A few of the wells are good pro- 
ducers immediately after perforating 
the casing, but most require a sand- 
frac (Hydrafrac) to make them com- 
mercial; this is especially the case when 
the poorer sections of the sand are 
shot first. The Cardium is very recep- 
tive to fracturing, and excellent wells 
are often obtained from quite poorly 
developed shaly sands. 

Some wells are equipped with casing 
packers and hold-downs to prevent the 
high pressure from the sand-fracing 
from coming on the casing string, and 
thus the tendency is now only to usé 
packers where the sand appears to be 
shaly and tight. Breakdown pressures 
run about 3000 to 3500 psi and pump 
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Magcobar means more 


It is not simply by luck or accident that your 
Magcobar dealer has what you need when you need — 
it. He has carefully planned it that way. He knows 
. . . because he has spent long hours learning . . . 
the needs of operators in his area. He has looke 
ahead to satisfy your needs. Since Magcobar first 
introduced high quality drilling fluid additives . . 
since Magcobar first introduced fair and reasonable 
mud prices . . . Magcobar has looked ahead by 
providing for the operator’s present and his future 
needs. Let the Magcobar engineer be a partner on 
your next well. . 











ONE OF THE DRESSER INDUSTRIE 
HOUSTON, TEXAS * 


CANADA 








away pressures during frac jobs, with 
rates up to 4% bbl per minute, about 
3200 to 3500 psi maximum. Good 
sands have been fraced at lower pres- 
sures but when it is considered that the 
well pressure will hold 900 to 1000 psi 
at the surface the fracing pressures are 
not excessive. Nearly all frac jobs have 
been successful, and as yet -no data are 
available as to the relative merits of 
large jobs versus small jobs. Little or 
no sand flows back after the initial 
flushing, also there is no danger of a 
break through into gas or water. 


Reservoir 

The Cardium sand appears to have 
a fairly homogeneous content of water- 
free oil undersaturated with gas from 
the highest point contacted at 1820 ft 
subsea to the lowest point so far drilled 
at 2680 ft subsea. 

The original bottom hole pressure 
of 2650 psi at 2100 ft subsea appears to 
be fairly consistent throughout the field. 
No information has been released on 
porosity, permeability or connate wa- 
ter, because such information affects 
bidding on Crown leases which are put 
up for sale. The productivity is gen- 
erally good as indicated by drill stem 
tests which had flowing or fill-up rates 
of over 100 bbl per hour. There have 
been no non-commercial wells drilled 
to date within the proved limits of the 
field. 


Logging 
All wells are logged by conventional 


ES and micro logs, and some are also _ 


RA logged, especially after the casing 


has been run to obtain a collar cHeck . 


for shooting. 


Production 
The wells have given no production 
problems yet except the excessive 
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Members of producing department of Socony-Vacuum watch a new producer blow in in the Pembina field. As soon as mud 
and other contaminants have been blown off, oi! will be piped into tanks in storage battery. 


paraffin deposits in the tubing and the 
high pour point of the oil make it diffi- 
cult to pump with long suctions in 
cold weather. 

The tubing tends to plug off with 
fairly hard paraffin from 2750 ft up to 
2250 ft, with traces down to 3000 ft 
and a softer deposit from 2250 ft to 
the surface. In the No. 1 well it was 
found that if production was taken at a 
slow rate, say on an 8/64 bean, the 
rate fell off in 3 days and the tubing 
closed off completely with paraffin in 
5 days. When the allowable is taken 
rapidly in a few hours per day, it is 
necessary to dewax with a conventional 
wire line knife every three or four 
weeks. Solvents are not effective be- 
cause the full oil column to the surface 
prevents the solvent from falling to the 
2500 ft mark where the heaviest de- 
posit is found. 

Paraffin deposits in flow lines have 
been soft and have given no trouble, 
but operating history has been too short 
to tell how often the lines have to be 
pigged. 

Vertical separators are used, and one 
stage separation ‘is all that is required. 
Wells are grouped in batteries accord- 
ing to the size of the lease, with a pres- 
ent maximum of 18 wells or one bat- 
tery for 2% sections. Bolted 500 and 
1000-bbl tanks have been used because 
of ease in erection in difficult locations. 


Oil Characteristics 
The oil is classified as light Alberta 
crude of 37 to 39 gravity (of paraffin 
base and sulphur free). Its color is 
greenish-brown, and there are no 
traces of hydrogen sulphide in the gas 


given off by the crude. 


The original bottom hole pressure 
of 2650 psi at 2100 ft subsea is believed 
common throughout the field, but data 
from wells distant from the discovery 
well are not available. Gas oil ratios 
vary from 200 to 450 cu ft per barrel. 
Reservoir temperature is approxi- 
mately 123 F. 


Prospects 

The prospects are for more rapid de- 
velopment in the future, the work be- 
ing far behind schedule now because 
of the wet spring and summer. The 
fields were so wet that farmers were 
not able to put in their crops until 
July. The hay and late sown crops 
could not be harvested. Local air strips 
could not be used, and scheduled flights 
to the field had to be cancelled because 
there were no fields firm enough for 
landing. Road bans and bad conditions 
make it impossible to move rigs, build 
pipe lines, etc.; in fact, the ground be- 
came so wet in one area that it was diffi- 
cult to keep foundations under the drill- 
ing rigs. 

Frost and dry weather firmed up the 
ground in October and drilling activity 
increased. Oil commenced moving by 
truck to Edmonton with small amounts 
to Gainford for inje¢tion into the 
Trans Mountain line. The Pembina 
Pipe Line Company started to fill their 
line November 15. 

The 1954 season ends on a note of 
optimism for the future, sufficient basic 
roads having been constructed to give 
access to the heart of the field. The 
pipe line is nearing completion and no 
dry holes have been drilled in the field, 
two sides of which have still to be 
delineated. eet 
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FIG. 1. ORIENTATION MAP OF THE CESSFORD FIELD. 





LEGEND 
GAS FIELD 3 
Ol FIELD 





Cessford Oil-Gas Field Developing Slowly 


CeEssFoRD field is situated approxi- 
mately 100 miles east of Calgary as 
shown on the orientation map, Fig. 1. 


Its area is defined by the Alberta Pe- 


troleum and Natural Gas Conservation 
Board Order No. 140 F as shown in 
Fig. 2. Most of the area included in 
Order 140 F is productive of gas from 
one or more strata and several wells 
have encountered oil productive sec- 
tions. This paper deals primarily with 
the developed oil pool in sections 5, 6, 
7, 8, and 17 of township 24, range 12 
west of the 4th Meridian, known as 
the Basal Colorado “A” Pool. 

Part of a log of a typical well in 
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Oil allowable for 24 gravity crude is 60 bbl daily per 


well but gas available in several strata, needs markets 
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SPECIFICATIONS OF 4 GRANT UNDERREAMER SIZES 


Casing Size to Run In | 7” | 8%” 95@"" 13%” 


j 
| 





f 
| 


Body O.D. 5%” 74" 73%" 11%" 








Maximum Underreaming Hole Dia. | 7%" 9%" 105” 15%" 





7%" 8Y2” 








Cutters Collapse to | & 


— you get safe clearance between Underreamer body and casing because 
Cutters are collapsed to a sufficiently small diameter for running in. 


— you get better hole because greater cutter expansion slices through 
irregular hole untouched by ordinary enlarging tools. 


— you can run in and out of the shoe or a tight spot, collapsing cutters — 
or expanding them by pump pressure — as often as desired 
without coming out of the hole. 


— increased hole diameter with greater cutter expansion insures easier, 
faster and safer running and landing of casing and liners... provides 
for a thicker cement sheath for positive water shut-off... 

in short, gives you better hole conditioning for a range of hole 
enlarging and well completion operations. 


Before your next completion, check all of the advantages of the tool that 
links the name Grant wih practical, profitable underreaming work! 
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Grant Bulletin 24 
describes the Grant 
Rotary Underreamer 
in detail —write for 
your free copy today! 
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FIG. 2. CESSFORD FIELD. 


Sec. 8, Twp. 24, Rge. 12 W4M is 
shown as Fig. 3. The zones productive 
in the vicinity are the Viking sand, the 
Upper Cessford (Basal Colorado) sand, 
and the Lower Cessford (Basal Creta- 
ceous) sand. The Viking sand has pro- 
duced only gas in wells completed up to 
this time. The Upper and Lower Cess- 
ford sands have produced both oil 
and gas at various locations. The Basal 
Colorado “A” Pool produces from the 
Upper Cessford or Basal Colorado 
sand which is the interval from 2930 ft 
to 2954 ft on the log, Fig. 3. 


Drilling and Completion Practices 

Following the drilling and comple- 
tion of the discovery well in Lsd. 7, 
Sec. 6, Twp. 24, Rge. 12 W4M in Sep- 
tember, 1952, the development of the 
pool proceeded on a spacing pattern of 
40 acres per well. There were no se- 
rious problems encountered in the 
actual drilling of wells in this area, but 
there were extremely adverse weather, 
transportation, and supply problems, 
especially during the winter and spring 
months. These conditions moderated 
the rate of the field’s development. The 
last well was not completed until Jan- 
uary, 1954. 

The general practice was to set ap- 
proximately 310 ft of either 10%-in. 
or 8%-in. surface casing and cement 
it to surface with about 170 sacks of 
cement plus 2 per cent calcium chlo- 
ride. Every well was cored and, with a 
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FIG. 3. Portion of electrical log of typical well in Sec. 8-24-12-W4M. 


few exceptions, all cores that were re- 
covered were analyzed. Twenty-three 
wells were cored by conventional wire- 
line methods and 5 wells were diamond 
cored, the average recoveries being 74 
and 96 per cent respectively. 


Before drilling into the pay section 
the mud was conditioned by the addi- 
tion of gel, quebracho, and caustic soda 
in an attempt to obtain a water loss of 
5.0 cc per 30 min or less, a Marsh fun- 
nel viscosity of approximately 50 sec, 
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TYPE D218 TYPE D118 
DOUBLE SHEAVE SINGLE SHEAVE 
WEIGHT 760 LBS. WEIGHT 550 LBS. 





40-ton workhorse 


GUIBERSON Type D 
Tubing Block 
with Swivel Becket 


Built short and compact, the Guiber- 
son Type D tubing block with swivel 
becket falls fast and won’t foul up. 
This block has 18” sheaves with 
heavy duty cylindrical roller bear- 
ings. It is equipped with a swivel 
becket with heavy duty tapered roller 
thrust bearings. 


The top-opening becket link is per- 
manently pinned at bottom. Becket 
opening is 64%” x94” and will 
accommodate up through 234” links. 
Sheaves are grooved for 7%” or 34” 
wire line. 


Priced right and built right, the Gui- 
berson Type D block and swivel 
becket is rated at 40 tons, with a 
factor of safety 3 to 1 on yield point. 
Well within API specifications. Max- 
imum height with becket 55%”, 
maximum width 20”. Thickness, 
double sheave 954”, single sheave 7”. 


j 
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FIG. 4. One of pumping installations in Cessford field. 


and a weight reduction to approxi- 
mately 10.5 lb per gal. Some gel was 
usually mixed to drill surface hole but 
after setting pipe the native clays pro- 
duced a mud that was satisfactory, al- 
though slightly heavy, until the pay 
zone was reached. Mud costs averaged 
less than $250 per well. 

Valuable information was obtained 
from drill stem tests during the course 
of development. Drill stem test recov- 
eries supplemented and confirmed elec- 
tric log and core analysis indications of 
the tilted oil-water interface. All but 
three of the 28 producing wells were 
tested and, of the 51 tests attempted, 
only 2 resulted in failure. A 1-ft to 3-ft 
hard band at the top of the sand, which 
was easily located by observing drill- 
ing time and core recovery, provided 
an excellent packer seat for the first 
test of the pay section. Succeeding tests 
in the sand encountered no difficulty 
in obtaining a good seat. Early experi- 
ence in the area indicated that mis- 
runs were more likely to occur when 
the packer was set in the shale section 
above the sand. 

Prior to setting production casing an 
electrical log was run in every well but 


one. On that occasion a road ban due to 
the spring thaw prevented the logging 
truck from reaching the lease. Micro- 
logs, radioactivity logs, caliper surveys 
and temperature surveys were also run 
on a number of the wells. 

The first well was completed “bare- 
foot” or open hole: In subsequent wells, 
casing was set through the sand and 
perforated to facilitate completion in 
the thin oil column adjacent to water 
or gas saturated sand. The production 
casing (either 512-in. or 7-in.) was set 
a sufficient distance below the base of 
the sand so that the float or baffle collar 
was approximately 10 ft below the oil- 
water contact. A provision in the drill- 
ing licenses stipulated that the produc- 
tion casing be cemented to at least 200 
ft above the Viking sand. Caliper and 
temperature surveys indicated that 150 
sacks plus 2 per cent gel provided more 
than ample volume to meet this re- 
quirement in setting either 7-in. cas- 
ing in 9-in. hole or 5%2-in. casing in 
7%-in. hole. A setting time of 24 to 48 
hours was allowed before perforating. 

The importance of extreme accu- 
racy in depth control and selective per- 
forating immediately became apparent. 


Information derived from electrica| 
logs, micro-logs, core analyses, and 
drill stem tests was correlated ang 
utilized in the selection of the interyg] 
to be perforated. 

Another method of selecting the per. 
forated intervals was utilized and with 
somewhat better results. It consisted 
of running a radioactivity log and cas. 
ing collar locator after setting produc. 
tion casing, correlating this informa. 
tion with all previously recorded data 
and then selecting the interval to be per. 
forated. In most cases the hole was 
loaded with oil before perforating with 
a standard 3'%2-in. jet gun. In a few 
wells the hole was bailed dry after wait. 
ing on cement, the tubing was run, and 
the casing was perforated with 4 
1 3/16-in. tubing gun. The usual shot 
density was four jets per foot regard. 
less of the perforating gun size. 

The average drilling and completing 
time, inclusive of waiting on cement, 
was 15 days. 

All of the wells either flowed or 
maintained a high fluid level after com- 
pletion. None of the wells were frae- 
tured and only one well was given a 
small mud-acid treatment. 


Producing Operations 

There are now 27 wells in the field 
which are capable of being produced. 
Twenty-three wells are pumped. Sur 
face equipment consists of 57,000 in.-lb 
beam units driven by 9.75 hp single 
cylinder gas engines. One of the in 
stallations is shown in Fig. 4. The 
subsurface pumping equipment con- 
sists of %-in. rods and 1%4-in. pumps 
in some wells and 3%4-in. rods and 1%- 
in. pumps in others. 

The main producing and operating 
problems are encountered during the 
winter months. Considerable difficulty 
has also been experienced with gas 
lock due to the frothy nature of the 
crude. Several types of gas and froth 
anchors have been installed with vary- 





FIG. 5. Two views of a typical tank battery installation. Manifold and a small-treater for testing purposes are totally enclosed in the same building. 
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FIG. 7. CONTOURS ON TOP OF UPPER CESSFORD SAND. 





ing degrees of success. Winter opera- 
tions are difficult because of the low 
salinity of the produced water, poor 
communications, and snow blocked 
roads caused by extreme drifting 
conditions. 

Insulation of the well heads, burial 
of the flow lines to a depth of 42 in. in 
order to place them below the frost 
penetration depth, housing the mani- 
folds in the treater house, insulation 
of the tank battery drain lines, and 
housing the pumping unit motors are 
some of the cold weather precautions 
that have been taken to avoid freeze- 
ups. Fig. 5 is a photograph of a typical 
tank battery installation. The manifold 
and a small treater for testing purposes 
are totally enclosed in the same build- 
ing. 

Remedial work has been done on 
several wells to attempt to shut off wa- 
ter or reduce gas oil ratios. This work 
has consisted of squeezing perfora- 
tions and selectively reperforating. Ex- 
cessive gas was shut off in one case but 
water shut off jobs have been unsuc- 
cessful. 

From the inception of producing op- 
erations to July 1954, the allowable as 
set by the Petroleum and Natural Gas 
Conservation Board was 36 bbl per 
day per well with provisions for pen- 
alties covering excessive gas and water 
production. From July 1 to October 
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31, 1954, the market demand for this 
type of crude resulted in an increased 
daily allowable of 60 bbl per well. This 
allowable is expected to be reduced 
as the market demand declines. The 
production record of this field is shown 
by the graphs of Fig. 6. 

The crude is pumped through a 4-in. 
line from the tank batteries to the Cess- 
ford railhead located approximately 5 
miles to the east. It is shipped by tank 
car from this point to be refined in 
Calgary. 





Peace River To Be Explored 


Pacific Petroleums Ltd., Canadian 
Oil Company Ltd., Peace River Nat- 
ural Gas Co. Ltd., and Sunray Oil 
Company, have joined with Imperial 
Oil Limited to explore Peace River 
area of British Columbia. 

Under the proposed agreement, 
Imperial would be obligated, under 
specified conditions, to an expendi- 
ture of $9,000,000 over a three- 
year period. This money would be 
used for an exploration program 
which would include the drilling of 
five deep wells in addition to other 
shallower drilling. 

Pacific Petroleums gnd associ- 
ated companies in the agreement 
will retain ownership of their dis- 
covered oil and gas reserves in the 
area and of future reserves of gas. 
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Reservoir Characteristics 

The geometric configuration of the 
oil reservoir is shown by the contour 
map, Fig. 7, the isopachous map, Fig. 
8 and the cross-section, Fig. 9. The 
sloping oil-water contact shown on the 
west-east cross-section is of special in- 
terest. The occurrence of water in the 
lower part of the sand limits the pay 
thickness in most of the productive 
area to 10 ft or less, making accurate 
location of casing perforations essen- 
tial. A current regulatory order limits 
water production to 900 bbl per month 
at each tank battery and monthly pro- 
ration orders include water-oil ratio 
penalty factors. 

The Upper Cessford sand has av- 
erage porosity of 26.5 per cent and 
average permeability of 491  milli- 
darcies. The oil is 24 API gravity and 
is produced with an average gas-oil 
ratio of 396 cu ft per barrel. The res- 
ervoir oil was reported by A. F. Hal- 
crow* to have a saturation pressure of 
1070 psia at 80 F, a formation volume 
factor of 1.097 and solution gas (by 
differential liberation) of 205 cu ft per 
barrel. Its viscosity at saturation pres 
sure and reservoir temperature is 9.4 
centipoises. 

No. connate water determinations 


*Halcrow, A. F. Preliminary Exploitation 
Engineering Report of the Cessford Field. Ca- 
nadian Oil and Gas Industries, July 1953, p. 48. 
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FIG. 8. ISOPACH-UPPER CESSFORD OIL SAND. 
Isopach interval — 4 ft. 
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have been made by tests on core sam- 
ples but electric log analyses show wa- 
ter saturation in the productive oil 
sand to be 20.1 per cent. Produced wa- 
ter contains about 25,000 parts per 
million of salts. 

The original bottom hole pressure 
has been reported as 1245 psia. Pres- 
sures in key wells in October 1954, 
varied from 1168 psia to 1217 psia and 
several recent key well surveys have 
indicated the approximately stable bot- 
tom hole pressure which would be ex- 
pected in an oil column in contact with 
a large gas cap. 


Gas Well Data 

There have been 51 gas wells com- 
pleted in the Cessford field. Most of 
these have been exploratory or stepout 
wells. Complete development of the gas 
prospects will be deferred until a mar- 
ket for gas becomes available. Some 
data on the reservoirs follow: 























Producing Sand 

Upper Lower ; 

Viking Cessford Cessford 

Reservoir pressure. ..... 1084 a 1268 psia 1415 psia 

Reservoir temperature... 69 77 F 83 F 
~  Saaen 0.592 0.610 0 606 
GPM* (Imperial gal.)... 0.184 0.361 0.308 
* Butanes + 
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Right here is where Mission Piston Rods get their Satin 
Finish* for longer life. And it’s another example of the extra 
care Mission takes to build only equipment that out-performs 
any other equipment in competitive tests. 

Designed by Mission engineers, this machine which applies 
the exclusive Mission Satin Finish* is the only machine of its 
kind in existence. As Mission Piston Rods move through the 
machine on an endless conveyor, they are given a vapor honing 
that adds an ultra smooth surface to the entire rod, threads and 
wearing surface. This exclusive Mission satin smooth taper 
guarantees better rod and piston fit and less chance of washout. 
The Satin Finish* on the threads also prevents galling. 

Mission builds two outstanding piston rods: The Mission 
File-Hard Satin Finish* Piston Rod and Mission Super-Chrome 
Piston Rods. Whichever one you select for your pumps, you can 
be sure that you will receive the longest rod life obtainable. 
Specify Mission to your supply store. 





Here is the way a Mis- 
sion Piston Rod reaches 
ou—neatly packaged 
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MANUFACTURING CO. 


*Trade Mark, Registered 
U.S. Patent Office. 
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Malmo and New Norway fields are producing 
from five sands, each with gas cap and water table 


Interesting Performance History of Reef Pools 


P 501.12 





A. D. Brown 


T.45 


O IL discoveries in the Devonian reefs 
at Leduc (1947) and Redwater (1948) 
within 30 miles of Edmonton, Alberta, 
touched off an extensive search for oil 
in the plains area of central Alberta. 
Attention was directed to the south of 


» 
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ee 








Edmonton by a discovery 100 miles in 
that direction, at Stettler in 1949. In 
September, 1950, dual production (by 
this time known as the D-2 and D-3 
zones of the Devonian) was encoun- 
tered at Duhamel, 50 miles south south- 
east of Edmonton. Canadian Superior 
discovered oil in the D-2 and D-3, 








three miles south southwest of the 
Duhamel production in September, 
1951, in what is now called the New 
Norway field. Discovery of the Malmo 
field in January, 1952, was made by a 
well drilled four miles south southwest 
of the Canadian Superior well. 

The Malmo and New Norway pools, 
although considerably smaller than 
some of the D-2 and D-3 fields in Al- 
berta, make an interesting study for : 
the petroleum engineer and geologist. 
Performance history to date indicates 
a range from primarily solution drive 
in the Malmo D-3 pool to total water 
drive in the D-2 zone of the New Nor- 
way field. 

The Malmo and New Norway oil 
and gas fields obtain production from 
the following geological rock units: 











1. Palaeozoic |Upper Winterburn Niski (D-2) 
Devonian | formation member 


Woodbend Leduc (D-3) _ 
formation member 
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2. Mesozic Cretaceous [Upper Cre- Viking Sand- 
taceous stone 





Lower Cre- Basa] Blairmore 
taceous Sandstone 








Poplar Sand- 
stone 











Geologically the Malmo and New 
Norway Leduc D-3 reefs are within an 
Ireton* (green shale) basin situated to 
the north of the shallow water de- curse Di 


*The Ireton is the uppermost member of the 
Woodbend formation. 
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MALMO AND NEW NORWAY FIELDS—OIL ISOPACH D; ZONE. 
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GIVE YOUR GEOLOGIST. 
FULL BARRELS: OF 





THESE REED CORE DRILL FEATURES ASSURE 
YOU OF A HIGH PERCENTAGE RECOVERY 


The Reed Kor-King and “SK” Core Drills 


feature a non-rotating inner barrel operating 































against trouble-free, oil proof, slush-lubri- 
cated bearings. 


The Reed “BR” Wire Line Core Drill has 
the exclusive protrusion regulator spring 
which regulates the inner barrel. Protrusion 
of the barrel in soft formations and retraction 
of the barrel in hard formations assure maxi- 


mum recovery of clean, unbroken cores. 


Write, or see your nearest Reed salesman 


for further information. 






THERE IS NO 
SUBSTITUTE 
FOR. . 





REED REED 
Kor-King “BR” 
Wire Line 


FOR A HIGHER PERCENTAGE RECOVERY, SPECIFY 


1. REED Kor-King for conventional type coring 

2. REED “SK” for frangible formations 

3. REED “BR” Wire Line for continuous or intermittent coring 
in all formations 


REED ROLLER BIT COMPANY 


HOUSTON 1, TEXAS 
Gulf Coast, Mid-Continent, Rocky Mountain and Canadian Distributor for Martin-Decker Products 
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MALMO—NEW NORWAY FIELDS—SOUTH-NORTH CROSS SECTION. 
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The Author 


A. D. (Doug) Brown has been with 
the Sun Oil Company Canadian Diyj. 
ee sion for two 
. years as petro- 
leum engineer 
in the Operating 
department. 
Brown was born 
in Davidson, 
Saskatchewan 
and educated 
in Regina. After 
four years as q 
pilot with the 
RCAF he at- 
tended the University of Alberta in Ed. 
monton graduating in chemical engi- 
neering in 1949. 

While attending university Brown 
was employed by the Petroleum and 
Natural Gas Conservation Board in the 
Turner Valley field. He left the board 
in 1950 to take the position of field 
engineer with Federated Petroleums 
Ltd. in Turner Valley. 














posited biostromal “Ponoka reef.” The 
Texaco-McColl Spotted Creek No. 2 
well in Lsd. 3-35-42-23 W4, which is 
approximately 10 miles south south 
east of the Malmo field, contains a bio- 
stromal Leduc D-3 member, Ponoka 
reef, which is the product of a positive 
area and shallow water environment. 
The Malmo and New Norway reefs are 
local developments of a biohermal reef 
chain extending basinward as a finger 
from the biostromal Ponoka reef. The 
trend of this biohermal reef develop- 
ment strikes approximately from the 
Spotted Creek No. 2 well to the Du- 
hamel field, where present information 
indicates that the biohermal reef chain 
terminates. 

Development of the Leduc D-3 or 
ganic reef provided a competent struc- 
tural base over which, after compac- 
tion of the Ireton sediments, a struc- 
ture developed providing a footing for 
local organic biohermal developments 
during Nisku D-2 time. 

Organic biohermal developments in 
the Leduc D-3 and Nisku D-2 provide 
the porous rock of the reservoirs con- 
taining the Devonian oil accumulations 
of the Malmo and New Norway fields. 

The further compaction of the Ireton 
and later Devonian sediments, the 
youngest of which are truncated by 4 
major palaeo-erosional unconformity, 
resulted in a positive structure being 
present when Blairmore sedimentation 
began. This palaeotopographic high 
influenced the structure, sedimentation 
and winnowing of the Basal Blairmore 
sandstones and resulted in the deposi- 
tion of the oil producing Poplar sand- 
stone of the Malmo field. An addi- 
tional sandstone was deposited about 
90 ft above the Poplar sandstone. This 
higher sandstone contains gas in the 
Malmo field and gas and a non-com- 
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— mercial oil column in the approxi- countering a thick oil column. The —<e ON Da po TECHNICAL CONSULTING 
mately equivalent sandstone of the Malmo Poplar (Lower Cretaceous) er ” \\ PRODUCTION ENGINEERING 
a New Norway field. sand and the D-2 zone due to low per- MODERN ) core anursis 
ivi. As sedimentation progressed com- meability sections have the additional - 3 
we paction and palaeo-structure continued completion problem of low produc- °) couse \ 
0- to influence the younger sediments, of _ tivity index. , SOME FOLKS 
mand which the Viking sandstone is notable. Less than half of the Devonian wells 
= The Viking sandstone in the Malmo were given small acid wash treatments WONDER HOW WE 
om field is a gas reservoir capable of pro- prior to placing on production. No U CAN REPORT OIL 
Dn, ducing gas ° the rate of — treatment is given the sand wells. Most a RESERVES SO 
yan 6 to 7 mmef per day per well. wells would flow 20 bbl a day without 
a Drilling Practices treatment on initial production test. ry ACCURATELY 
~_ A 40-acre spacing pattern was set by General Operations N 
at. the Alberta Conservation Board in this Seven companies operate in the two u 
Ed. area. All of the field wells (except fields with royalties divided about half N 
ngi- twin wells) were drilled to the D-3 zone and half between the Crown (Alberta A 
ite or below the water line-in that zone, Government) and freehold mineral » 
and a depth between 5000-5500 ft. A typi- owners. Although situated in a good EF 
the cal drilling program followed was: farmland area, the operators found it W 
a 1. Drill 15-in. hole and set 10% -in. necessary to construct a high grade 
nen casing to 300 ft—cement casing to gravel road through the Malmo field to M 
surface. facilitate drilling and production ac- 
2. Drill 9-in. hole to total depth with tivities during the spring break-up S 
——— gel mud using caustic and quebracho _period. S 
” The to control mud properties. Anhydrox The Alberta Petroleum and Natural e) 
No. ? or other anhydrite control chemical — Gas Conservation Board, as well as set- | 
tich is was added to combat contamination ting the drilling and production regu- W 
ails from a short section of anhydrite inthe —_lations, determines the amount of oil T 
a bio- top of the Devonian. Minor amounts production allowed per well through E 
aa of sawdust were used for-lost circula- _prorating the available market for oil R GROLEUM ENGINE 
oaitive tion in the Devonian. a according to an MPR formula (based SURVEYS ? s 
eal 3. Drill stem test the Viking sand, on pool reservoir data). The Malmo ST CABLE ENGINEERING 
wrap Basal Blairmore sand, Poplar sand, and New Norway Engineering Com- INSTALLATION Curr, eae 
pe D-2 and D-3 zones. mittee, comprising engineers from the SUPERVISION 
finger 4. Diamond core the D-2 and D-3 seven operating companies, makes sub- 
f. The zones in half of the wells. missions to the board for determining 
velop 5. Set 7-in. casing through the the MPR’s, runs cooperative pressure 
- the lowest producing zone and perforate. surveys, and in general encourages co- 
a (Ten wells were completed open hole). operative discussion and action by the 
aaa Run sufficient cement to cover the operators on production problems. a 
ae Viking sand. The crude oil is shipped via Cana- Mudlines 
| The only problem in drilling was in dian Gulf Pipe Line to Edmonton re- 
Tr" minor loss of circulation in a coal seam fineries. The produced gas is of in- 
peli in the Lower Cretaceous and some dan- sufficient volume to justify a market Tha 
mpae ger of losing circulation in vuggy and outlet and is flared. No water disposal. 
pa fractured sections of the D-3 zone. facilities have been necessary up to 
ng for Pressure gradients are normal for the the present. Total water production in 
anil plains area and no blowouts occured. the two fields runs 75 bbl a day. 
Mud weight 10-10.5, viscosity 40-50 The tubing in most wells is dewaxed 
aii and water loss under 15 cc were the every month or two with no appreci- 
me de usual mud properties. One bit on sur- able difficulty. No bottom hole chokes 
, face hole and 25 on the rest of the hole are used. Flow lines are pigged every 
an was average for wells drilled to the two to three weeks. Treaters are used 
fields. D-2 or D-3. No special type bits were —_—at all batteries where any appreciable 
ares necessary. Days spud to dismiss av- water is produced. 
. & eraged 30-35 days for Devonian wells. Production History and 
i by a Completions Reservoir Performance ROCKWELL 
rmity, Eleven wells are dually completed in Malmo Field. Poplar (L.C.) sand 
being — and three in the New Norway wells are allowed to produce 40 bbl a BUILT 
tation eld. There are two wells pumping in day. Penalties are imposed on wells 
- high the Malmo field and one Agnes Nor- aa GOR over 1000 a WOR over MUD VA LVE 
itation way. Both pumpers in Malmo are edge .02. Five of the nine producing wells 
irmore wells in the D-2 zone, while the New are affected by the GOR penalty and 
leposi- Norway pumper is on the flank of the one of these five has a WOR penalty Edward Valves, inc. 
- sand- D-3 zone. An Otis two-zone (D-2, D-3) as well. Each of the penalty wells has Subsidiary of ROCKWELL MFG. CO. 
addi- gas lift system is installed in one well less than 15 ft of oil column and for 1220 W. 145th STREET 
about in Malmo. the most part poorer sand develop- EAST CHICAGO (phone 231) Gi; 
2, This All five pools have a gas cap and ment leading to low PI. This is typical INDIANA 
in the water table. This leads to difficulties performance of the Basal Cretaceous 
1-com- with GOR and WOR wells not en- sand wells in Alberta. Average daily 
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oil production is 24 bbl a well. All of the wells can make their NO. WELLS PRODUCING rpm rr 100053 col 
board allowable. It is felt that GOR’s will give increasing trouble 12 5 aaa oth 
in the future due primarily to the thin oil column and expanding Ese a ¢ abi gececen en eH Ne 
gascap. : i RESERVOIR PERFORMANCE: OS eh 

Although individual well performance has not been too good, 5 MALMO D, (LEDUC) POOL | fr pe 
the reservoir has shown a fairly substantial water drive (at present RESERVOIR PRESSURE =| | gos erscess => tor 
80 per cent of the driving force) and some expansion of the gas S) pee 800-3 be 
cap. It is felt that individual well recoveries will vary over a wide " 4 f Ht da 
range with an average recovery of 25 per. cent of the oil in place. jsuneues (=: ed 
Pressure maintenance or flooding with gas or water would not Boge 8-9 pt BL tS 700 all 
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GOR penalty on one well and WOR penalties on three others. . pr 
Good permeability and a thick oil column (100 ft) should com- -g Le  s00} He or 
bine to give a good production history in the future. Unusual GOR yw ? ro 
and. WOR difficulties are not anticipated. Average daily oil produc- 2 fi | Pr Q It} 
tion is 41 bbl a well. Three wells have insufficient productivity to x g pet aetet 1S Sookie: : or 
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on permeability. Impermeable sections up to 20 ft in thickness HH H E Po 
have been found in drilled wells. How effective these barriers will 8 mecepes: au uceecsesescsepy (ts: > - 
. . . . a) Pitt } Bae s eee ae jal 
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Reservoir performance—New Norway Dz pool. Reservoir performance—New Norway Ds pool. 














GOR and WOR penalties are fixed ac- 


alty wells producing from the D-2 zone. 
High uniform permeability and a thick 


WOR in future production. Average 
daily oil production is 37 bbl per well. 

















J cording to the same formula as for 
: other wells in the Malmo and New oil column (96 ft) will contribute to an A partial water drive appears to be 
Ae Norway fields. Three edge wells have excellent production history for these affecting the recovery from the D-3 
= WOR penalties—no wells have GOR wells. All wells make their full allowed zone. With only three years of produc- 
H" penalties. Good future production his- oil production. tion history it is not possible to deter- 
=i tory is anticipated, with water disposal After three years of production the mine whether a secondary recovery 
8 being only problem foreseen. Average D-2 reservoir pressure is still almost at scheme involving gas or water flooding 
+H daily production is 45 bbl a well. One its original value. A strong water drive would be economic. Recently the pres- 
= edge well is not able to make its full is indicated. It would appear that no sure decline has not been so great, in- 
if allowable. artifical means will be needed to main- dicating that the natural water drive 
4" The D-3 zone reservoir has shown tain pressure, nullifying any secondary may be sufficient to support a maxi- 
Ae no sign of a strong water drive to date. recovery by gas or water flooding. Re- mum recovery. 
fe The extent of the aquifer would appear coveries in excess of the 45 per cent In addition to the productive zones 
a to be limited. Primary recovery will shown will likely be made by wells with discussed in this article there is a small 
| probably be as high as the D-2 zone a full oil column. gas reserve in both fields in the Viking 
if only because of the uniformity of po- The D-3 zone has an allowable of zone as well as the Basal Sands in the 
a rosity and permeability. The probabil- 41 bbl a day per well. As in the other Lower Cretaceous. These horizons have 
aL 8 | ity of good secondary recovery with gas pools penalties are imposed on GOR’s not been fully developed due to a lack 
= or water is high. over 1000 and WOR’s over 0.02. There of market for the gas. 
8 3 New Norway Field. The D-2 zone are no GOR penalty wells at present This report was made possible 
2 4 per well allowable averages 70 bbl a but there are two with WOR penalty. by cooperation of Sun Oil Company, 
a 3 day. There are no GOR or WOR pen- Vertical fractures will cause higher Canadian Division and personnel. * 
a a a cio aena 
4 Reservoir data—Malmo and New Norway fields. 
Maximum Reservoir 
thickness : Pro- pressure 
—— 'Perma- Solution Primary Recover- duction te ————— 
Average Number Areal Oil Poros- Connate™ bility’~ GOR Gas cap Oil in re- able Sept.30, | — Aug. 24, 
depth of extent column Gascap ity ‘' water (radial) Shrink- cuft/ gasinplace place covery oil 1954 Original 1954 
Field and pool ft wells acres ft f percent percent MD age bbl F 8.T. bbl factor bbl bbl psig psig 
"Donan Sand....... 4700 9 294 24 40 21.8 25 500 0.79 477 1,810,000 3,960,000 0.25 990,000 165,717 14751444 
D-2 Dol... ..... 4950 28 1461 100 115 4.31 20 135 0.773 518 3,019,000 15,550,000 0.40 6,240,000 854,267 1665 1610 
Re 5250 40 552 73 90 6.53 15 225 0.75 500 ~—-4,080,000 8,365,000 0.40 3,350,000 435,215 2155 2035 
New Norway 
a ssicaicad 4600 10 431 96 50 8.5715 475 0.80 455 1,032,000 12,040,000 0.45 5,430,000 671,399 15321529 
eee.......... 4850 6 140 62 100 4.46 20 115 0.75 500 ‘1,207,000 ‘1,370,000 0.35 480,000 211,051 2045 = 1860 
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Designed for the continuous pumping of accurately proportioned fracturing materials, this 360-hp diesel float unit is capable of 


handling 812 bbl of fluid per minute at 1400 psi or 1%4 bbl of fluid per minute at 10,500 psi. 


They Like It Now 


Fracturing in Canada 





UntiL 1954 the process known as 


| “fracturing” was viewed, in Canada, 


10k 


SERVICE 


1e, 9.4] ‘ 


ral, 4822 
»s, 39-2013 


with undisguised suspicion. The con- 
tinued boom in fracturing in the United 
States, the publishing of stabilized re- 
sults given at various conventions, and 
the migration of Stateside personnel to 
Canada, all helped to remove this sus- 
picion, but the big impetus has been 
given by startling successes in our own 
backyard. 

Prior to 1952, only a few fracturing 
treatments had been attempted, with 
scant success. That year, spurred by 
Tumors of success in the States, ap- 
proximately 30 to 40 fracturing jobs 
wete done on, almost without excep- 
tion, edge problem wells. Success was 
attained in 70 per cent of the wells; 
however, the seemingly high cost of the 
treatments, the low allowables, and 
the fear of rapid decline, led to a 
period of cautious observation, and 
very little additional fracturing activity. 

In June 1953, Pembina No. 1 was 


Not widely accepted by Canadian operators until 
1954, technique now yields excellent results 


W. M. Thorvaldson 


discovered and materially helped by a 
fracturing job increasing from a very 
marginal well to a substantial 450 bbl 
a day well. This day might well be 
termed the “Coming of Age” of frac- 
turing in Canada. This method has 
joined its respected brothers in well 
stimulation, acidizing and shooting, and 
has been endowed with almost “al- 
chemistic” properties. From Manitoba 
to British Columbia, from the border to 
the North West Territories, new testi- 
monials are heard daily on the efficacy 
of fracturing. 

The fracturing equipment, tech- 
niques and materials, are necessarily 
modelled after those used in the United 
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States. The following is a brief sum 
mary of fracturing methods that have 
been used in the various fields, the 
formations treated, and approximate 
before and after results. 


Case Histories 

The Virden area and vicinity pro 
duces from the Mississippian lime 
stone, 1 to 4 md permeability, at : 
depth of 2500-3000 ft, with an average 
pay section of 30-50 ft. Locally this 
pay has been divided into two sections 
the Oolite, which responds well to con 
ventional acidizing, and the Crinoida! 
which does not respond to acid. A pos 
sible explanation of this poor reaction 
to acid, despite solubility tests of 92 
per cent, may lie in the fact that th 
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The Author 


W. M. Thorvaldson is sales manager 
for Dowell Incorporated at Calgary, Al- 
berta, Canada. 
Born in Calgary, 
he received his 
BS in petroleum 
engineering 
from the Univer- 
sity of Okla- 
homa in 1948. 
After gradua- 
tion, he joined 
Dowell at El 
Reno, Oklahoma 
as junior service 
engineer and later was transferred to 
Edmonton. In 1951 he was promoted to 
sales engineer, assuming his present 
duties in January, 1954. He has been 
associated with fracturing operations in 
Canadian fields and been closely allied 
with its development in this area. 




















































acid insoluble materials are anhydrite 
and alpha quartz, the anhydrite being 
deposited in natural flow channels. 
Fortunately the Crinoidal responds 
very well to fracturing. 

Virden operators have standardized 
on the use of their lease oil (34-38 
gravity) as a carrying fluid; and usually 
injecting 10,000 to 15,000 Ib of sand at 
8 bbl per minute. Multiple fractures 
have been made, using selective per- 
forating and removable bridge plugs. 


Retreatment with the same amount of 
sand has been tried, but the decline 
curve was not improved. The produc- 
tion increases obtained have ranged 
from non-commercial to 120 bbl a day 
with a fair decline and levelling off at 
30-40 bbl per day. Further fracturing 
is planned, increasing the quantities of 
sand used on retreatment, and _ utiliz- 
ing temporary plugging materials. 

The Midale field in Saskatchewan, 
producing from 4650 ft from the Mis- 
sissippian limestone, the Mission Can- 
yon and Charles Members, responds 
well to stage acid treatments. Com- 
parable results (i.e. 400 bbl a day) have 
been obtained following a single frac- 
ture treatment using 5000 gal acid- 
kerosine emulsion and 9000 lb of 
sand. The obvious saving in rig time, 
and service company charges gives 
fracturing a nice boost in this field. The 
wells make zero production natural 
and very little fluid recovery on drill 
stem test. 

The Smiley, Saskatchewan field has 
been greatly benefited by fracture 
treatment. This field produces from 
the Viking Sand (2300 ft) of an average 
thickness of 12 ft, the upper part being 
a dirty, fine grained sand, separated 
from the Viking chert by approxi- 
mately 4 ft of shale. If the chert is not 
water laden, it is a prolific producer 
without stimulation. The fine sand on 
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FLOMAX Super Hard Seals provide longer 
trouble-free pump life without nuisance of 
filling grease cups or fear of dirty grease. 

FLOMAX Open Adaptor construction protects 
your engine from stray pumpage. Also pro- 
vides plenty of room to work and see when 
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FLOMAX pumps have 

Replaceable Wear Plate 

Removable Inlet and Outlet Flanges 
Higher Capacities and Higher Heads 


Write for free folder! 


MARINE PRODUCTS COMPANY 
515 Lycaste Ave., Detroit 14, Michigan 








the other hand, before being fractureg 
generally yields poor production, With 
a high draw-down. 

The early fracturing treatments in 
this field were made using approx. 
mately 10,000 Ib of sand, and a mix. 
ture of Smiley and Colville crudes, of 
36 and 14 gravities, with satisfactory 
results. Now the standard treatment 
consists of 40,000 Ib of sand, employ. 
ing the same carrying agent, and high 
volume injection (14-15 bbl per mip. 
ute at 1700 psi). An interesting side. 
light is that these treatments are cay. 
ried out down the annulus, with the 
pump unseated and no rig on the hole. 
The increase in sand poundage is jp. 
tended to obtain a flatter decline curve, 
however, to date this has not been 
fully substantiated. A few typical treat. 
ments and results are as follows: 





Production (BOPD) 




















Well Treatment (Ib. sand) Before After 
, ee 40.000 0 30 
ee 40,000 20-25 76 
_ pee 40,000 30 150 
vsexes 40,000 No tes 1 

gatgnc 40.000 25-30 54 
= 10.000 0 43 
— 40,000 22 58 














Hamilton Lake, Alberta, produces 
from Viking sand at 3000 ft, with av- 
erage porosity of 22 per cent and per- 
meability of 75 md. The first treatments 
in this field used a maximum of 3000 
lb of sand, with little or no increase in 
production recorded. It was decided to 
increase the amount of sand used to 
7500-10,000 Ib using Petrofrac* as a 
carrying agent. Very encouraging in- 
creases have been obtained in 75 per 
cent of the wells treated. A tabulation 
of treatments in this field is as follows: 


Production (BOPM) 











Well Before After 
Ming. ap. atesesateres dete weaves 160 535 
Eee ae ee No increase 

_ REESE err ee No increase 

es ca dearwahas dunes 175 0 
Migeccavevetceagavanam 440 762 
| SSSI ene 170 550 





fracturing jobs have been done in the 
West Drumheller area, these treat- 
ments are worthy of note. The for 
mation is the D2 Devonian dolomitic 
limestone at 5600 ft. These wells had 
been thoroughly treated with acid, but 
commercial production was not al- 
tained. The treatment consisted of 2000 
lb of 40-60 mesh sand, in 2000 gal of 
Stratafrac.* The first 5 bbl of fractur- 
ing fluid contained no sand. The next 
5 bbl had a concentration of 1/5 |b per 
gallon; the next 1% and so on. Both 
wells treated with abnormally high 
pressures of approximately 5000-6500 
psi. Production from these wells fol 
lowing fracturing was 180 bbl a day 
and 270 bbl a day. 

In the Leduc Wood-Bend D2 Dolo 


*A service mark of Dowell Incorporated. 
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mitic fracturing has been exclusively 
either marginal wells and/or wells with 
, marked “skin effect” (mud blocks, 
emulsion blocks). All successful jobs 
have produced a considerable amount 
of mud after treatment. Approximately 
15 per cent of the wells fractured have 
been successful. A typical early treat- 
ment used 2000-3000 Ib of sand in 
3000 gal of Stratafrac. One well, after 
being stage acidized with 4000 gal, was 
gwabbed to bottom. On completion of 
the fracture treatment the well flowed 
at the rate of 120 bbl a day stabilized, 
after producing several barrels of mud. 
Due to the high cost of work-overs 
and the low allowable, a cheaper type 
of carrying fluid (Petrofrac), has been 
ysed extensively. A typical treatment 
now consists of 12,000 lb of sand, in 
6000 gal of Petrofrac. Better decline 
curves have resulted from this increase 
in sand. One or two successful crude 
oil and sand fracturing jobs have been 
performed in the field, but the opera- 
tors seem to prefer the safety factor 
of Petrofrac, as shut-downs during 
treatment seem almost inevitable. 

















Stabilized Production 
(BOPD) 
Well Treatment Before After 
ais ined 3000 gal Stratafrac 0 58 
3000 Ib sand 
Rey cine 2000 gal Stratafrac 0 33 
1000 Ib sand 
ae 2000 gal Stratafrac 0 40 
1750 |b sand 
D ... 6000 gal Petrofrac 20 120 
12000 Ib sand 
Beueessis 6000 gal Petrofrac 24 78 
12000 lb sand 








The Campbell field produces from 
the Basal Quartz at 3700 ft. In 1953, 
several of the wells had been suspended, 
some to the extent that the tubing and 
rods had been pulled and the pump 
jack removed. It was decided to try 
fracturing one of these wells, which had 
been slated for abandonment. Since no 
feeding rate with oil could be obtained 
at 4000 psi, mud acid was employed. 
A feeding rate of 5 bbl a minute at 
1900 psi was then established. 3000 Ib 
of sand was then pumped into the well, 
using 3000 gal of field crude (35 grav- 
ity) as the carrying agent. The well 
kicked off on the third swab, flowing 8 
bbl an hour with a BS&W cut of 8 per 
cent. This continued for almost a week, 
when BS&W cut diminished to less 
than 1 per cent, and the well levelled 
off at 8 bbl an hour through a 15/64- 
in. choke. This procedure has been fol- 
lowed on most of the other wells in the 
field, converting them, to quote the op- 
erator, “from a liability to an asset.” 

The Pembina field is the biggest oil 
play in Canada, having an estimated re- 
serve of 3,000,000,000 bbl of oil and 
4000 well sites. To date, practically 
every well has needed a fracturing 
treatment before going on production. 
The primary or main sand of the pro- 
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enlarged section 
is characteristic / 
of Pacilite treated § 
chrome plungers. 
Bottom portion 
shows same 
surface .001” 
beneath finished 
surface. 
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PLUNGERS 


FOR DEEP 
OIL WELL 
PUMPING... 












HAVE MILLIONS OF 
MICROSCOPIC PORES 


that actually 
soak up 





Top portion of 
enlarged section 
shows comparison 
between depth 
and number of 
reservoirs at .001”’ 
beneath finished 
surface and .005” 
where controlled 
etching has elimi- 
nated veservoirs. 





Pacific Pacilite process is a method of control etching a multitude of 
minute surface reservoirs to provide maximum retention of 
lubricants after the chrome plated plunger is ground to desired size. 
Result is much longer plunger life and virtual elimination of 

sticking and galling. Pacilite treatment also relieves high tensil plating 


PAC IF I C details write for Technical Bulletin No. 201. 
DPoucisiont >buile ¥ if 


HUNTINGTON PARK, CALIFORNIA 
Export Office: Chanin Bldg., 122 E. 42nd St., New York 
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PARK, CALIFORNIA 








* That can locate a tubing leak? 
* That can eliminate a tubing weak spot? 


* That can completely test a string of 
tubing in its made up position—while 
being run in the Hole? 


* Thatcan do all this, and not materially 
add time to a normal round trip? 


LONG BEACH Hydro-Test, Inc. Phone 404-466 
BAKERSFIELD Hydro-Test, Inc. Phone: 5-3504 
SANTA MARIA G & O Production Service. 
Phone: 5-4163 
VENTURA G & O Production Service. 
Phone: MI 8-2213 
OKLAHOMA CITY E. L. Harrigan, 
Phones: FO 5-4406, JA 5-1850 
HOUSTON Hydra-Test, Inc. Phones: OL 1811, 
MI 9-2206. Units available from Kilgore & 
Alice, Tex. & Lafayette, La. 
ODESSA Hydro-Test of West Texas: Phone: 6-4182 
Branches: Hobbs, New Mexico; Phone: 35718 
Levelland, Texas: Phone: 1356 
WICHITA FALLS, TEXAS The Portable Pipe Service Co. 
Phone: 3-2697 
GREAT BEND, KANSAS McAdams Pipe & Supply Co. 
Phone: 434 


1905 EAST 27th STREET, LONG BEACH 6, CALIFORNIA, PHONE: 404-466 





To obtain more information on products advertised see page E-35 
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CANA 
ducing horizons is the Cardium, vary- 
ing from a conglomerate of high per- 
meability to a tight shaly sandstone of 
less than | md. The treatments consist 
of from 4000 to 40,000 Ib of sand; the 
carrying agents, from straight Pembina 
crude or a Bunker C kerosine blend, to 
Petrofrac. The common practice is to 
set pipe through (or at least through the 
upper conglomerate), complete in the 
lower shaly sand and fracture, leaving 
the upper sand to be perforated at some 
later date. 

Due to our unusually severe weather 
this year, development and production 
have been virtually halted and very 
little production data are available, 
There is little doubt, however, that frac- 
turing is beneficial to the Cardium, 
The only problem that arises is to 
ascertain the optimum amount of sand 
to be injected. Two offset wells of 
comparable pay thickness and prac- 
tically the same permeability (0.3 md) 
have been fractured, one with 10,000 
lb of sand in 5000 gal of Petrofrac; the 
other with 40,000 Ib of sand in 17,000 
gal of Petrofrac. The latter well is flow- 
ing through a choke with 1600 psi on 
casing, at the rate of 525 bbl a day; 
while the first well will no longer flow. 


Gas Wells Also Respond 

One other application of fracturing 
should not be overlooked. That is the 
application of fracturing to the gas 
fields. Conspicuous success has been 
noted in practically all gas fields. With 
the prospect of gas export in the near 
future and the hundreds of capped 
wells waiting, the possibilities are great. 
Wells that have been capped with mud 
or water over the pay for years, sel- 
dom give up their expected IP and 


; 
fracturing has been most helpful in You" 
clearing these wells up. cond 

The procedure seldom requires 4 | ror9 


rig. The mud is circulated from the hole 
with diesel fuel, and the well given a 
mud acid wash, followed by a diesel 
fuel Petrofrac job using 10,000 Ib of 
sand. The well is then turned to the 
flare and allowed to clean itself. The 
following are some results obtained 
over an area 400 miles long and 500 
miles wide. 


Production (MCF 
Before After 


32,000 


Well Treatment 
Bas 500 Mud acid 6,000 
3000 Petrofrac 
10,000 Sand ° 
Bs oeianires 500 Mud acid 500 1,500 
5000 Petrofrac 
10,000 Sand 
ee 500 Mud acid 1,500 
4000 Petrofrac 
10,000 Sand 
D. 500 Mud acid 2.500 8,000 
4000 Petrofrac 
10,000 Sand 
E* 500 Mud acid Prac 
4000 Petrofrac 
10,000 Sand 


* Well E. cleaned for 3 days and then died. On attempting 
to reverse circulate, pressure of 4000 psi was needed to break 
circulation and several barrels of weighting material were 
recovered from the tubing. The well now flows a clean 
10,000,000 Cu. ft. of gas. 
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| SuB-ZERO temperatures offer con- 
‘iderable resistance to the drilling op- 
erations being conducted by operators 
in Western Canada. 
_The terrain in many areas is inacces- 
‘ible except during the winter freeze-up 
making winter drilling a necessity. This 
‘pecific reason and the desire for con- 
inuity of year-round operations has 
resulted in the development of methods 
of winterizing a drilling rig for ex- 
remely low temperature operation. 

A rig properly equipped and pre- 















P 422.113 


You’ll be surprised to learn that you can 
conduct drilling operations at 65° below 
tero but you had better be well prepared — 


Winterization 


MOORE 


pared can drill continuously and with 
little lost time at 20 deg below zero. In 
temperatures of 40 deg below the prob- 
lems are much greater. Highly experi- 
enced crews on a well-planned rig can 
continue drilling for several weeks on 
a well without losing more than one 
hour per day. Moving, rigging up, and 
repairing in 40 deg below are far more 
costly than at 20 deg below. 

Drilling operations are actually con- 
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Top, drilling at 9000 ft in Calgary area 
at 40 deg below zero. 


Left, Trident Drilling Company rig drill- 
ing at 13,500 ft in foothills area in 
weather 55 deg below zero. 


ducted at 65 deg below zero in A\l- 
berta, but such operations are for short 
durations of time and are excessively 
expensive and hazardous. At 50-60 deg 
below zero, men do not worry about 
keeping warm—they worry about 
keeping alive. Steel products lose some 
of their strength at extremely low tem 
peratures. Kellys have snapped off like 
icicles when lifted from the rathole, o1 
derrick legs shatter like glass during 
raising operations. Most operaters sus- 
pend drilling operations at 50-60 deg 
below zero if at all possible. 

To combat cold-weather properly, « 
rig must have four basic items: 


1. Ample boiler capacity for heat. 

2. Suitable housing to protect the 
equipment and conserve the 
available heat. 

3. Proper layout of mud, water, and 
steam facilities for quick applica- 
tion of heat to the required area. 

4. Trained men to utilize the facili- 
ties efficiently. 


1. Boiler sizes range from 27 hp fo: 
the smaller rigs to two 75 hp units for 
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Calgary, Al- 
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Oklahoma A 
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joined Arrow Drilling Company two 
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Canada in 1949 as manager of the 
firm's Canadian division. 
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pwd pel INSIDE THAT COUNTS 
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The efficiency of 
Luber-finer’s Patented 
Process Pack 
has never been 

qualled! —- 


Foreign Patents 


Save Time and Money with 
Luber-finer’s FASTER 
SIMPLIFIED Pack Replacement 


Luber-finer Exclusive Features: 


@ Single Bolt Closure —Ingeniously 
designed Clamping Ring utilizes 
Single Bolt Closure for quick, easy 
Pack Replacement. 

e@ Positive Sealing Gasket—Long 
lasting “O” ring type gasket assures 
leak-proof lid closure at all oper- 
ating pressures. 

@ New Type Internal Design and Con- 
struction— Provides multiple seal to 
eliminate the possibility of oil by- 
passing the Luber-finer pack. 

e@ Dual Safety Valves— Prevents oil 
drainback, assuring exact crank case 
oil level reading at all times, stops 
oil from circulating through unit 
if lines are reversed or if Luber-finer 
is otherwise improperly installed. 
@ One-Piece Extruded Steel Housing — 
Plus rugged mounting brackets in- 
sures durability and long, trouble- 
free operation. 

@ Time-Tested Patented Filtering 
Process— Only in genuine LUBER- 
FINER PACKS—the exclusive pat- 
ented filtering process proved by 
millions of satisfied users. 

For Complete Information Write Dept. 66 


LUBER-FINER, Inc. 
2514 S. Grand Ave., Los Angeles 7 









B-74 











To obtain more information on products advertised see page E-35 


CANADA 


large rigs in remote areas. For the av- 
erage operation 30-40 hp with 90 lb of 
steam is sufficient. Portable steamers or 
low pressures of 20 Ib are not usually 
sufficient. 

2. A rig properly housed is compar- 
atively easy to keep warm. Improper 
housing will result in excessive lost 
time. The smallest possible housing 
with the best insulating material is the 
easiest and cheapest to heat. The most 
widely used material is 12-in. to %-in. 
plywood assembled in portable sect- 
ions. The drawworks engines and 
pumps are enclosed in one unit with 
a 15 ft to 20 ft high enclosure around 
the derrick floor. It is essential to en- 
close completely the substructure for 
protection of blowout preventers, mud 
lines, and underpart of machinery. 

Most operators do not enclose the 
mud pits or tanks because of the addi- 
tional expense, not only of building, 
but also heating the area. Vapor and 
fumes from the pits are objectionable 
and a collection of gas offers hazards 
with enclosed pits. Mud in unhoused 
pits will not freeze except during un- 
usual delays in operations, at which 
time a steam coil in the mud can be 
used to good advantage. 

Heat from the engines plus 3 steam- 
radiator-fans units will be sufficient in 
extreme temperatures, providing the 
housing is comparatively air-tight and 
compact. The auxiliary equipment such 
as boiler, light plant, lube oils, and 
spare parts should be sufficiently 
housed. 

3. Layout of the mud and water sys- 
tems should be designed for quick and 
easy draining of all sections. Steam 
should be connected to all parts of the 
mud system for blowing out the mud 
when circulation is stopped and for pre- 
heating and testing before circulation is 
resumed. Valve arrangements are im- 
portant. Improper manipulation can 
cause freezing of the mud system in 
5 min that may require 24 hr to thaw. 
Steam hoses are a necessity on the floor, 
in the pump house, near the shale 
shaker, and blowout preventer. 

Wherever possible the water lines 
should be alongside a steam line. The 
exhaust steam from all heating units 
should be returned to the water stor- 
age tank. Diesel fuel lines should also 
be near steam lines to prevent con- 
gealing. 

4. Crews experienced in cold 
weather operations are essential for 
successful drilling in sub-zero weather. 
One half of the heat generated by a 
man’s system is required to prevent 
his lungs from freezing at 45 deg below 
zero. For men to work and make prog- 
ress with nature sapping 50 per cent of 
their strength, requires not only cour- 
age but experience and knowledge of 
survival. k*ke* 








MOVEMENT OF CASING* 

*The highest percentage of suc 
cessful cement jobs result from 
. . . mud removal and preven- 
tion of channelling by ... 
movement of the casing, from 
the time casing reaches bottom 
until the plug “bumps.” 


B ana W (ne. 


Well Completion Specialists 


GULF COAST 
Box 5266 
Houston 12, Texas 


| Phone WE-6603 


WEST COAST 
Box 3751 
Los Angeles 54, Calif 
Phone PL-6-9101 
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Map showing Salt Water Disposal system in the Redwater field. 








Operators Cooperate in 


Water Disposal System 


Redwater is first field in Canada to organize a 


company fo return salt water to porous zone — 


Corrosion and cold were toughest problems — 


Construction now 80 per cent complete 


E. HOCHHAUSEN 


THE Redwater field is situated ap- 
proximately 30 miles northeast of 
Edmonton, Alberta. The field is about 
19 miles long and 3 miles wide and con- 
tains 924 wells capable of production. 
Production is from the Leduc mem- 
ber of the Devonian Woodbend for- 
mation. . 


Rapid development of the field fol- 


lowed its discovery by Imperial Oil 
Limited in 1948, and by the fall of 
1951 development was essentially com- 
pleted. The initial bottom hole pres- 
sure in the discovery well was 1050 
psi at 1165 ft subsea and the wells 
flowed during the early development 
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period. However, by the spring of 
1950, the bottom hole pressure had de- 
clined to a point where it was neces- 
sary to install mechanical pumping 
equipment. Reservoir studies indicated 
that a restricted water-drive was pres- 
ent. Water production was first en- 
countered along the east edge of the 
pool where considerable vertical frac- 
turing of the reservoir is evident. 

The Petroleum and Natural Gas 
Conservation Board of Alberta set up 
regulations whereby oil production 
from any one well would be penalized 
if produced water, in excess of two 
per cent of total production, was not 
returned to the formation. The opera- 
tors foresaw the necessity for a salt wa- 
ter disposal system to protect surface 
plant and animal life and to assist in 
the maintenance of bottom hole pres- 
sure. 

The Redwater Pool Producers’ Com- 
mittee investigated methods by which 
the salt water problem could be 
handled on a field basis. During the 
early stages of water production two 
disposal wells were made available; one 
by Imperial Oil Limited in the central 
section of the field; the other by Dome 
Exploration (Western) Limited in the 
southern portion of the field. Water 
could be trucked to these wells by all 
operators. As water production in- 
creased, this method of disposal be- 
come uneconomical and unsatisfactory. 
After considerable study it was recom- 
mended by the producers’ committee 
that a separate corporation be formed 
to deal with the water problem. A lim- 
ited liability company, the Redwater 
Disposal Company Limited, was in- 
corporated in May, 1952, by a majority 
of the operators. Subsequently all other 
operators in the field have become 
members of the company. 

Capital to construct a disposal sys- 
tem was obtained by the sale of non- 
interest-bearing debentures issued on a 
per well basis, to all operators partici- 
pating in the scheme. Provision for re- 
payment of the debentures is made by 
levying a charge, based on depreciation 
of the system, against all wells in the 
field. Operating revenue is obtained by 
a pre-determined monthly well charge 





The Author 

E. Hochhausen is manager of the 
Redwater Water Disposal Company 
Limited. He was graduated from the Uni- 
versity of Alberta in 1947 with a B.Sc. 
degree in civil engineering. After grad- 
vation he joined the staff of Imperial 
Oil Limited and spent a year and a half 
in the exploration department and three 
and a half years in the production de- 
partment. He was appointed manager of 
the Redwater company, September, 1952. 











B-75 





CANADA 














—— 

400 

804 

1320 

Typical surface installation of salt water disposal plant. Salt water meter installation on water leg of a treater. 
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3" TU 
on all water-producing wells. It is the ft and cemented to the surface. The oil salt water is injected through a tubing 
object of the company to operate as a string is 7-in. OD casing set 300 ft string rather than directly into the 
non-profit organization. below the oil-water interface (approxi- casing. Corrosion of pipe in the annular 

The Redwater disposal system is, in mately 3500 ft) and stage-cemented to space between tubing and casing may ] Sectior 

general, a gravity system. Past experi- the surface. The stage method of ce- be eliminated by setting a packer, or | tubing, 

ence in salt water disposal has shown menting was used as precautionary by displacing the brine with refined, } jp ann 


that operating costs for gravity systems measure to prevent loss of cement in high gravity oil. The latter method was § gurfac 
are considerably lower than for high the porous Nisku zone, approximately adopted as it avoids the hazards inci- 























pressure systems. The first step in de- 120 ft above the Leduc member, and to dental to removing a corroded packer. ; 
signing a gravity system is to locate the insure positive shutoff of the gas- This method also provided a means of § Motati 
disposal wells at points of low topo- bearing Cretaceous sands. In most determining the operating character- batter 
graphical elevation in areas that are cases the wells were drilled through istics of the well. water 
central to the water producing wells to the Leduc member into the Cooking After displacement of the salt water § Moat-c 
be served. They must also be located Lake member opening a section for in- in the annulus with an equal weight of } ‘Y V2 
where the formation will be receptive jection of approximately 600 ft. Fol- high gravity oil, the valve on the cas § Mctec 
to high volumes of injected water. lowing logging, the open hole was thor- ing head is closed—the gage reading at float 
Surface casing in the Redwater dis- | oughly cleaned and jet-acidized. static condition being zero psi. As wa J Eveli 
posal wells is 10%4-in. OD set at 600 Because of its corrosive properties, ter is injected into the well. changes in pits. ° 
pressure at the bottom of the tubing | or 
are indicated by the casing-head gage. | Will c 
A decrease in the injection rate together | !vel 
GA TH ERI N G L | N E S with an increase in casing pressure In 
would indicate formational plugging. | ‘St 
° A decrease in the injection rate to | YO! 
Im ‘ gether with little change in the casing _ 
@ 6-16 i pressure would indicate scaling in the J [tu 
“ooacit c-12 = tubing or friction coefficient decrease a” 
& o of the flow string. A sudden decrease in of w 
140 - the casing pressure wou'd indicate the batter 
Kb JUNC'N’ N21 < possible loss of a portion of the annular me ‘ 
~ Baca» ae a ~ fluid, resulting from a hole in the tub- ili 
> = i ine. From a continuous record of in |  ° 
- . = ; We jection rates and associated casing pres- 
— 120 —2Z > : - A sures, the tvne of remedial action E 
Sone 4 7 reauired may be forecast. » 
z WELL > / / sis that ¢ 
° Oars The disposal plant at each well site thet 
: edt ce ae - f sf ae consists of two large accumulation pits, i 
> . Fe oe / a well cellar housing the disposal well, mie 
S300 we * ed Y San and control equipment designed to pro- sit 
~ st ee vide continuous, unsupervised opera Fi 
o _ <_< tion. The pits are constructed of rein- ee 
© ofo |= LINE ojo = INE forced‘concrete and are buried to pre 
i v lo , , : cond 
“ “ = vent freezing and to provide a maxt 
DISTANCE IN FEET mum elevation differential with the op- ia 











erators’ tank batteries. Water enters 
Profile showing pipe line design data for typical gravity installation. Gas boots 20 ft the pits through a perforated header, and « 
high are installed at each battery. Ditch line is kept below hydraulic gradients, and at —and is retained in the pits long enough “om 
least 4 ft below surface to prevent freezing of salt water. High points in line are vented. to provide for settlement of solids and atte 
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Section of disposal well showing relative fluid levels of salt water (Sp. Gr. 1.07) in 
tubing, Redwater crude (API gravity 35.5) or low grade gasoline (API gravity 60.5) 
in annulus. Displacing salt water in annulus with light gravity oil protects annular 
surfaces from corrosion and provides information on flow characteristics of well. 


flotation of any oil carried over from 
battery treating equipment. Flow of 
water into the well is controlled by a 
float-operated, ceramic-lined butter- 
fy valve. The control valve is con- 
nected by mechanical leverage to a 
float located in a boot where the fluid 
level is the same as in the accumulation 
pits. The valve closes before allowing 
oil or air to flow into the tubing, and 
will completely open before the fluid 
level in the pits rises to the overflow. 

In designing a gravity gathering 
system it is first necessary to obtain ele- 
vations of batteries, proposed disposal 
wells, and predominant topographical 
features through which the line may be 
laid. Estimates of maximum quantities 
of water to be produced from each 
battery must also be obtained. Lines 
are designed according to the Hazen- 
Williams equation, using a friction fac- 
tor of 100. Cement-asbestos pipe is 
used in Redwater and this, when new, 
has a C factor up to 140. 

Experience has shown, however, 
that aC factor of 100 is the maximum 
that can be economically maintained 
over the life of the field. After the pre- 
liminary design is completed, lines 
must be located, profiles drawn, hy- 
draulic gradients plotted and line sizes 
and locations adjusted to fit terrain 
conditions. 

Hydraulic gradients are calculated 
using maximum expected flow rates 
and extend from the top level of the ac- 
cumulation pits to elevations at the 
batteries no higher than the syphons 


on vertical treaters. Gathering line 
Capacities are in excess of probable dis- 
posal well capacities but lines are lo- 
cated so that the disposal facilities may 
be increased by drilling additional wells. 
Fittings used in line junctions are of 
cement-asbestos material and are in- 
stalled so as not to disturb the normal 
direction of flow in the mains. Pro- 
vision is made for cleaning lines by 
installing scraper entrances and traps 





Well cellar interior showing float chamber, 
control valve, meter installation, well head 
connections. 
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and by using full-opening valves. 

An analysis of the Redwater brine 
shows 100,000 ppm dissolved solids, 
sp gr 1.07, and freezing temperature 
of 16 F. Soil temperature surveys in- 
dicate that a 412-ft cover is required 
to prevent freezing, except at road 
crossings, where a 7-ft cover is required 
because of deeper frost penetration. It 
is necessary at some locations to lower 
the ditch depth to keep the pipe line be- 
low the hydraulic gradient. At cross- 
ings of roads, railroads, and creeks, 
lines are encased in steel conduit to 
prevent failure due to settling. Unde 
normal conditions the pipe is installed 
in accordance with manufacturer’s 
specifications. Some of the Redwater 
system, however, has been located in 
muskeg with underlying quicksand, 
which necessitated considerable devia- 
tion from standard installation meth- 
ods. In such locations the ditch was 
excavated by backhoe; pipe was in- 
stalled with the use of chain hoists, and 
no more than 15 minutes could be al- 
lowed to elapse between excavating 
and backfilling if uplifting of the quick- 
sand and flotation of the pipe were to 
be avoided. 

High-temperature, pressure treating 
equipment does not completely sepa- 
rate gas from the brine. Entrained or 
solution gas in the salt water accumu- 
lates at high points as pressure and 
temperature decrease in the lines, caus- 
ing pressure locks. To reduce these oc- 
currences, a gas boot (which is essen- 
tially a gas-water separator operating 
at atmospheric pressure) is installed at 
each battery between the water control 
valve on the treater and the entrance 
to the gathering system. Vents are also 




















Salt water flows in to and out of the ac- 
cumulation pits through a perforated ce- 
ment-asbestos spreader. 
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Look What This Grex 











Actual photographs of targets showing ROCKET Jet Gun’s 
186% greater entry hole, 50% greater formation area ex- 
posed, 10% deeper penetration compared with performance 
of industry standard jet gun. Targets: N80 512” 20-Ib. steel 
casing, 72-hour neat cement. 
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ENGINEERED ACIDIZING FRACTURIZING 
WELL SERVICES — "‘Seyand Bullet Radioactivity Well Loggi 





*Patent Pending 


dew JET GUN Will Do 
86% 50% 10% 


RGER ENTRY GREATER FORMATION DEEPER 
y HOLE AREA EXPOSED PENETRATION 













Look at the advantages you can have with 
WESTERN’s new tubular ROCKET Jet Gun: 


Faster cleanup...mud forced into hole 
is more easily removed. 


Easier entry into formation for high 
viscosity sand laden treating fluids. 


2 
q Easier entry into formation during high 
injection rate treatments, both acidizing 


and fracturing. 


Easier access to bore hole for formation 
oil. 


An entirely new Western Engineered gun design 

makes these benefits possible for you. How? By 

positioning the jet charges in a different manner 

and by using a 20.6 gram charge, greater jet 

force is applied more effectively to the target. 

The result is that 4 holes-per-foot with the 

ROCKET give you the equivalent perforating 

effectiveness you normally expect from 7 to 1] 

STANDARD holes-per-foot with industry standard jet guns! 

And yet you pay no more for this premium 

JET GUN perforating service. ASK FOR DETAILS AND 

BULLETINS ON WESTERN’S NEW ROCKET 
JET GUN. 

AVAILABLE IN BOTH 4-PER-FOOT AND 6-PER-FOOT GUNS 


Oe, 





WATCH FOR ANOTHER BIG WESTERN 
ANNOUNCEMENT.......SOON! 
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IMPANY (oL. 


N E R Al OFFI c E AY TEXAS: Ballinger, Borger, Levelland, Engmecred, 


Odessa, Seagraves, Snyder; KAN- WELL SERVICES 
oggi VLA N D TEXAS SAS: Ulysses; NEW MEXICO: Hobbs; 











OKLAHOMA: Healdton, Cushing. 
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FIG. 7. In some areas of the field it was necessary to lay pipe 
through muskeg underlain by quicksand. If more than 15 min 


elapsed between excavation and backfill, quicksand would lift 


installed on the high points in the line 
to bleed off any oil or gas that still may 
accumulate. 

The Redwater gathering system is 
now approximately 80 per cent com- 
plete. Approximately 65 miles of 4-in., 
6-in. and 8-in. gathering lines are in- 
stalled, collecting water from 60 bat- 
teries and 185 water-producing wells. 
There are at present 6 disposal wells 
returning water to the formation. In- 
stallation costs can be divided roughly 
as follows: Gathering lines, 70 per cent; 
disposal wells, 20 per cent; disposal 
plants, 10 per cent. 

Water is metered at all treaters and at 
the disposal wells. Good results have 
been obtained using hot brine, nutating- 
disc meters with Monel gear trains and 
nickel-mix chambers. The meters at 
the treaters require constant mainte- 
nance, as the nutating discs are of high 
graphite composition, with a low co- 
efficient of expansion, and are easily 
fractured when activated by free gas 
escaping through the pilot control valve 
on the treater water leg. The variation 
between the accumulative meter read- 
ings at the wells and the accumulative 
meter readings at the batteries, after 
correction for volume change due to 
temperature differential, has not been 
greater, in any one month, than 3.2 
per cent. For the total period that the 
system has been in operation the varia- 
tion has been 1.4 per cent. 

Some operating difficulties have been 
encountered, the major problems being 
corrosion in the well tubing, steel fit- 
tings, and steel vessels. Tubing cor- 
rosion was rapid during the period in 
which water was trucked. It has de- 
clined considerably, however, since wa- 
ter has been transported through a 
semi-closed system. Vinyl plastic coat- 
ing in the well tubing and gas boots 
has proved unsuccessful. 


The first boots installed in the field 
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were fabricated from 8-in. steel pipe. 
Corrosion has been rapid and an at- 
tempt is being made to prolong the life 
of these vesels by internal application 
of thixotropic bitumastic coating. In 
the more recent gas boot installations, 
vessels have been fabricated from 10- 
in. cement-asbestos pipe or from 10-in. 
wire-wound, wood-stave pipe made 
from Pacific Coast fir. Experimentation 
with kralastic-type plastic pipe as aux- 
iliary piping to the boot installations is 
in progress. Full evaluation of its use 
in this service cannot be made until 
it has passed through a period of winter 
operation. 


A few failures have occured in the 
cement-asbestos gathering lines, par- 
ticularly in areas where the overburden 
consists of very rocky glacial till. As 
the pipe is brittle and has poor flexural 
properties, extreme care must be taken 
in bedding the pipe in the ditch so it 
will not be in contact with rock or 
boulders. Failure may result from non- 
uniform loading on the pipe length with 
settling of the backfill. 

There are pumping installations at 
two batteries of low elevation. No 
noticeable corrosion has been apparent 
in the stainless steel pump impellers 
and cases, but corrosion has been severe 
in adjacent steel piping. At a location 
where water is being lifted from a sub- 
merged storage tank, difficulty was ex- 


Production and pressure statistics 
Redwater field. 


Average 

Oil Water Water Datum 

Year Production Production Injected Pressure 
1948 37,000 400 1050 
1949 4,793,000 30,000 1025 
1950 10,746,000 44,000 980 
1951 23,178,000 433,000 29,000 876 
1952 23,976,000 1,201,000 583,000 810 
1953 23,282,000 2,415,000 2,308,000 775 

) 


1954 18,219,000 2,448,000 2,391,000 760 
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and float pipe out of ditch (Fig. 7A). A method was devised Using 
chain hoists to lay pipe in this type of terrain (Fig. 7B), 


perienced in maintaining pump prime 
While the pump was not in operation 
entrained and solution gas accumulated 
and gas-locked the priming chamber 
and suction inlet. This problem wa 
remedied by allowing a small quantity 
of water to pass through the priming 
chamber by means of a %-in. retum 
line from the main, thus displacing ac- 
cumulated gas in the chamber. 

It was necessary to re-work two of 
the wells in the spring of 1954, as they 
were incapable of handling the increa- 
ing quantities of water tendered to the 
system. The workover consisted of per- 
forating a 50-ft section of the casing 
where logs and cores indicated a zon 
of greater permeability, and selectively 
acidizing the formation with hydro- 
chloric acid. These workovers increased 
the formational capacity in the two 
wells by 6 to 30 times respectively. 
Water is now being injected into the re 
worked wells at a point approximately 
200 ft below the present oil-water cot- 
tact. Pressure tests on the oil wells sur- 
rounding these disposal wells have 
shown no injurious effects on produc 
tion characteristics in the area from 
water returned into these higher zones 
at the present injection rates. The cal 
culated gravity injection rates into the 
Redwater disposal wells, through max: 
mum-sized injection strings (5-in. ID, 
C = 100), varies from 800 to 1700 bbl 
per hour. 

When the disposal system went into 
operation in December, 1952, approx 
mately 3500 bbl per day, or 5 per cet 
of total production, of salt water was 
being tendered to the system. By the 
fall of 1954 water production had it- 
creased to approximately 12,000 bil 
per day, or 13 per cent of total produ 
tion. The gathering system is designed 
to handle in excess of 100,000 bbl pel 
day, but additional disposal wells will 
be required if future water producti 
increases to this level. a *t 
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LEGEND R.26 WI 
o LOCATION % ABANDONED 
@ DRILLING © OILWELL 
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FIELD | 


—+_RAILWAY | LIMITS 
—TRANS. CAN. HIGHWAY 
~~~ CONTOURS ON FIRST OOLITE 


F:G. 1. VIRDEN-ROSELEA AREA. 


Virden-Roselea Shows 
Promise of Manitoba 


Drilling operators made strike on family 


homestead — ficlds now have 100 wells 


James F. Milne and George D. Nickoloff 


In 15 months since its discovery, the 
Virden-Roselea oil producing area has 
become the second largest producer in 
the Province of Manitoba, Canada. 

The discovery well, Mclvor Roselea 
No.-1, in Lsd. 9, Sec. 28, Twp. 10, Rge. 
26, West, was completed on August 
29, 1953. By the end of 1953, 14 oil 
Wells were reporting production. On 
October 1, 1954, a total of 66 oil wells 
Were producing at a rate of nearly 2600 
bbl per day. 

The Virden producing area is com- 
prised of two fields known as the Vir- 
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den-Roselea field and the North Virden 
field. These fields are designated and 
delineated by the Manitoba Oil and 
Natural Gas Conservation Board in 
Field Orders numbers 7F and 10F re- 
spectively as outlined on Fig. 1. The 
Virden producing area surrounds the 
Town of Virden, which is situated 168 
miles west of the City of Winnipeg 
and 60 miles north of the International 
Boundary. The topography is- typical 
of southwestern Manitoba with low 
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relief, meandering streams and poor 
drainage. The temperature seldom ex- 
ceeds 100 F in the summer months and 
occasionally drops below-—50 F in 
the winter. Access to the area is by the 
main line of the Canadian Pacific rail- 
way, a trunk line of the Canadian Na- 
tional railway, the Trans-Canada high- 
way and a small but adequate airfield 
adjoining the town. Trans-Prairie Pipe- 
lines, Ltd., has constructed a pipe line 
connecting the Virden and Daly fields 
to the Interprovincial pipe line at the 
Cromer pumping station (Fig. 2). 
Prior to the latter part of November 
1954, oil was hauled by tank truck a 
distance of approximately 20 miles to 
the Cromer pump station. 

The Virden producing area is situ- 
ated on the northeastern shelflike edge 
of the Williston Basin, a basin with an 
areal extent of roughly 130,000 square 
miles. In the center of the basin, near 
the city of Williston, there are over 
14,000 ft of sediments, thinning to ap- 
proximately 5000 ft of sediments in 
the Virden area. The basin was an area 
of almost continuous downwarping 
during most of Paleozoic and subse- 
quent times. The most active subsid- 
ence occurred during the Devonian 
and Mississippian ages and again in 
Cretaceous time. 


History and Development 

Geology and geophysics played no 
part in the location of the discovery 
well which was drilled on Roselea 
Farm, homestead of the Mclvor fam- 
ily. The MclIvor Drilling Company was 
operating a drilling rig in Manitoba 
during the summer of 1953. Rather 
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Mud Pump Drive is driven by draw work’s engines through a Cardwell air 
friction clutch, which is capable of handling the full horsepower of the rig. 
Full horsepower of the rig can be used for hoisting and for driving the rotary 
and pump when drilling. Moving and rigging up is simplified with this 
built-in mud pump drive. 


“Trailerig” with two engines is within eight feet road width for maximum 
portability regardless of the overall length of the engines. Placement of 
engines eliminates eccentric loading and engine overhang. 


Truss-type trailer frame gives exceptional strength and rigidity with mini- 
mum weight. 


All rig assemblies are easily accessible. 


Catheads are located ahead of driller for ease of operation, maximum visi- 
bility and safety. 


Single chain rotary drive is placed well forward to eliminate secondary 
chain drives to table. 


One-way rams erect the mast and are supplemented by one-way leg receiving 
rams which support the mast as it goes over center and push the mast over 
center when lowering. 


No trailer ramp is needed with the “Trailerig”; this eliminates extra loads 
and rig-up time. 


Driller has maximum visibility, both to the rotary table and up the mast to 
the racking platform and crown. 


Ample space is provided under platform for blowout preventers and well- 
head connections without using ramps. Complete accessibility from either 
side. 


Crown sheaves are mounted on Timken bearings for maximum service and 
life. 


“Trailerig” is a completely unified design combining draw works assembly 
and telescoping mast with trailer frame. 


Every wearing part of the “Trailerig” is heat-treated for wear resistance and 
long service life. 


Two-engine drive gives power necessary for modern drilling operations, 
yet the “Trailerig” does not exceed 8-foot road width. 


Circulating water-cooled brakes are standard equipment. 22” single Park- 
ersburg Hydromatic brake is available for auxiliary braking. 


This Cardwell “Trailerig” has proved to be the most practical 
and profitable rig available for 5,000-foot drilling and 10,000- 
foot workover jobs. It is designed and built to provide the 
modern drilling contractor with a complete rig that is easy to 
move and rig-up, and fast in operation. 


With the addition of a mud pump, a string of pipe and the 
usual tools, the “Trailerig” is ready to drill. 





P.O. Drawer 2001 ... Long Distance Telephones 128—129—130 
Cable Address: “ALL STEEL,” Wichita — ““CARDSTEEL,”” New York 
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than return the rig to Alberta opera- 
tions, it was decided to drill “a wildcat 
well on the family homestead. The 
choice of location was governed by 
topography and had the well been lo- 
cated half a mile west, the Virden- 
Roselea field might not have been dis- 
covered. The well encountered the 
Mississippian limestone at 1976 ft, at 
which point coring was commenced. 
The top of the Oolitic producing zone 
was entered at 2082 ft. Total depth 
was 2101 ft and a drill stem test from 
2049-2101 ft flowed clean 35 deg API 
oil to the surface in 35 minutes. The 
well was completed open hole with 7 
in. Casing set at 2050 ft. The initial 
Potential was 120 bbl per day on a 4- 
in. choke. 


Development drilling rapidly ex- 
tended the productive area to the 
north, east and southeast and led to 
the discovery of the North Virden 
field. Production from both fields 
comes primarily from as many as five 
thin oolite bands, however, recent drill- 
ing has indicated that an overlying 
crinoidal zone and an underlying 
cherty limestone zone are potential pro- 
ductive horizons. 

The southwestern limit to the Vir- 
den-Roselea field has been delineated 
due to water being encountered. on the 
west flank of the structure. The north- 
ern, eastern and southern limits have 
not been established. In the North Vir- 
den field no productive limits have yet 
been established. 
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Stratigraphy 

The major oil accumulations in the 
Williston Basin are in the Tioga-Beav- 
erlodge and Cedar Creek areas. These 
accumulations occur primarily in 
Paleozoic horizons and are due to 
structural trapping of the oil. The 
origin of these major structures, par- 
ticularly the Nesson anticline and the 
Cedar Creek anticline, is very much in 
doubt. The less spectacular oil accu- 
mulations found in southwest Mani- 
toba are largely attributable to the ef- 
fects of post Paleozoic erosion and, to 
a lesser degree, to small local structure. 
All Manitoba oil accumulations dis- 
covered to date are at or near the Mis- 
sissippian unconformity. Whereas the 
central portion of the Williston Basin 
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FIG. 3. CORRELATION CHART. 


has a full Mississippian section, post 
Paleozoic erosion has so bevelled the 
Mississippian in Manitoba that within 
150 miles the entire Mission Canyon, 
Lodgepole and Bakken formations, 
representing 1000 ft of sediments, have 
been removed. This erosion has cut 
across several porous zones within the 
Mission Canyon and Lodgepole forma- 
tions. Subsequent deposition and sec- 
ondary mineralization have infilled 
these porous zones to a depth of 50- 
100 ft, thereby providing an effective 
seal to prevent further migration and 
loss of hydrocarbons at the uncon- 
formity. 

The Lodgepole formation, from 
which all production in the Virden 
area is obtained, is found at a depth 
of 1900-2000 ft and is underlain by 
the Bakken formation of Mississippian 
age (Fig. 3). The Bakken consists of 
dark gray shales, calcareous silts and 
fine sands. It in turn is underlain by 
Devonian sediments. The Lodgepole is 
unconformably overlain by the Gyp- 
sum Springs formation of Jurassic age. 
The Gypsum Springs is composed of a 
thin upper dolomite and limestone 
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FIG. 4. TYPE LODGEPOLE SECTION—VIR-EN AREA. 


member and a thick lower evaporatic 
member consisting of anhydrite with 
some thin limestone interbeds. At the 
base of this anhydrite section is a per- 
sistent thin bed of brick red silty shale 
which is an excellent marker through- 
out the area. This shale is considered 
by some to be correlative with the 
Spearfish. 

The Lodgepole formation in the Vir- 
den-Daly area has been divided into 
three units as follows: 

(1) The upper dolomite and anhy- 
drite unit composed of dense to finely 
crystalline buff to maroon dolomite 
with lenses and blobs of anhydrite, fre- 
quent chert nodules and bands of silice- 
ous limestone or dolomite. Red to ma- 
roon shale partings, anhydrite and/or 
red shale filled fractures are common. 
Irregular oil staining occurs but no 
wells have been completed in this unit 
due to lack of porosity and permeabil- 
ity. Much of the anhydrite in the unit 
is considered to be secondary infilling, 
probably originating from the overly- 
ing Gypsum Springs formation. The 
thickness of this unit has considerable 
influence on the reservoir characteris- 


tics of the two lower units. Where the 
upper unit has been deeply eroded, sec- 
ondary anhydrite is more commonly 
present in the middle limestone unit 
and the cherty lime zone (Fig. 4). 
(2) The middle limestone unit has 
been subdivided into an upper crys- 
talline limestone zone and a crinoidal 
limestone zone. In the Virden fields the 
upper crystalline limestone zone is not 
well developed. The crinoidal lime- 
stone zone is represented by approxi- 
mately 20 ft of good crinoidal-frag- 
mental limestone with poor to fair in- 
tergranular type porosity, and a 28-ft 
zone containing oolite beds. White or 
gray chert is found in irregular masses 
scattered throughout the crinoidal lime- 
stone. Oil staining is common but very 
few attempts have been made to com- 
plete a well in this zone. None have 
proved economical. Some open hole 
completions include this crinoidal zone 
with the underlying oolite zone. The 
oolite zone, 28 ft in thickness and an 
integral part of the Crinoidal Lime 
stone zone contains four or five beds 
of oolites. Net thickness of the oolites 
averages 13.5 ft. The oolite beds até 


THE PETROLEUM ENGINEER, February, 195° 





each 

bands 
highl; 
jimes 
sil m 
beds 

fractl 
The | 
garde 


in th 
argill 
carec 
unit 
stone 
to g 
inch 
throl 
tion 
cryst 
lime: 
rosit 
solut 
tion 
of i 
tical 
lowe 
eartl 
cont 
ries 
and 
port 
The 
duct 
den- 
mer 
has 
this 
oil 1 
the 
oil \ 
The 
foo 
and 


den 
fau 
Cat 
gre 
wil 
fau 
the 
sec 











re the 
1, sec: 
nonly 
> unit 
3 
t has 
crys- 
10idal 
Js the 
is not 
lime- 
oT OXi- 
-frag- 
ir in- 
28-ft 
ite or 
1asses 
lime- 
very 
com- 
have 
hole 
zone 
_ The 
vd an 
Lime- 
beds 
olites 
Is are 


1955 


each 2-4 ft thick and are separated by 
pands of dense to finely crystalline, 
highly argillaceous, brown to maroon 
jimestone containing considerable fos- 
sil material. These argillaceous inter- 
beds commonly display open vertical 
fracturing and some vuggy porosity. 
The entire 28-ft zone is therefore re- 
garded as effectively a single reservoir. 

(3) The lower shaly limestone unit 
in the Daly area to the west is a dense 
argillaceous limestone grading to cal- 
careous shale. In the Virden area this 
unit is referred to as the cherty lime- 
stone due to the prominence of white 
to gray chert nodules up to several 
inches in diameter which occur 
throughout the unit. The upper por- 
tion of the unit is a dense to finely 
crystalline, gray, slightly argillaceous 
limestone. Fine to coarse vugular po- 
rosity is common, much of it due to 
solution of fossil material. Solution ac- 
tion has also produced horizontal bands 
of intergranular porosity. Open ver- 
tical fractures are not uncommon. The 
lower portion of the zone is a chalky, 
earthy to finely crystalline limestone 
containing chert nodules. Porosity va- 
ries from fine pinpoint to good vugular 
and intergranular porosity. This lower 
portion generally appears waterladen. 
The cherty limestone unit is not pro- 
ductive in the main portion of the Vir- 
den-Roselea field, but recent develop- 
ment to the east in sections 24 and 25 
has indicated that the upper portion of 
this unit may prove to be a substantial 
oil reservoir. Wells on the east side of 
the field have given good recoveries of 
oil when this zone was drill stem tested. 
These wells are being completed bare- 
foot with both the cherty limestone 
and the oolite zones open. 


Subsurface Structure 

The Virden-Roselea and North Vir- 
den oil fields both show evidence of 
faulting, the faults as presently indi- 
cated, striking approximately 10-30 de- 
grees west of north. Further drilling 
will probably reveal a more complex 
fault pattern. In the North Virden field 
there is a fault along the west edge of 
section 12 between the Banff Scallion 





14 Manitoba Dusters 


Sapphire Petroleums, Ltd., has 
abandoned its fourteenth consecu- 
tive wildcat in its current Manitoba 
drilling program. 

Latest failure was the Sapphire 
East Grande Clairiere 1, Isd 14- 
?eaeaiiae completed in Decem- 
er. 

Sapphire, operator for a group 
including Henderson Oil Holdings, 
Ltd., Select Oils Limited, and West 
Canadian Petroleums, Ltd., is an- 
nouncing no immediate plans for 
further drilling. 














4-12 and 5-12 wells and the Standard 
of California 1-11 and 8-11 wells (Fig. 
1). There is a 50-70-ft downthrow on 
the west side of the fault. On the west 
edge of the Virden-Roselea field there 
is considerable evidence to indicate the 
presence of a fault between the Cana- 
dian Superior Skinner 6-28 well and the 
nearby field wells to the east. 

The North Virden field is situated 
on a structural nose striking southeast- 
northwest and plunging toward the 
southeast (Fig. 1). No closure of this 
structure has been indicated by drill- 
ing to date, and the structure remains 
open to the northwest. The northeast 
limb of the nose is created by the down- 
thrown side of the fault described 
above. The nose appears to terminate 
in Sec. 34, Twp. 10, Rge. 26, W.P.M. 
However, further drilling may indicate 
that this ridge swings east to pass be- 
tween the present eastern limits of the 
Virden Roselea field and the Baysel 
8-31 well. 

At present the Virden-Roselea field 
appears to be controlled by a struc- 
tural terrace with a steep dipping, pos- 
sibly down faulted western edge. The 
present eastern edge rises sharply at 
the rate of 50-60 ft per mile. A rapid 
reversal or a fault is postulated between 
the Standard of California wells in 
section 25 and the Baysel 8-31 well. 

There is little evidence available at 
present to suggest tectonic forces have 
been active in the Virden area during 
Paleozoic or post Paleozoic times. The 
majority of evidence points to the ex- 
istence of slump faulting due to solu- 
tion of Devonian evaporites. Slump- 
ing was progressive, starting in Jurassic 
times and continuing through to late 
Cretaceous. The presence of salt springs 
in the area where upper and middle 
Devonian sediments outcrop (100 miles 
to the northeast) suggests that the so- 
lution of Devonian salts is continuing 
at present. This theory is supported by 
the very recent appearance of a slump 
fault with a vertical displacement of 25 
ft near the town of Swan River, a few 
miles west of the area of Devonian 
outcrops. 


Drilling Practices 

In general there are no major prob- 
lems in drilling wells in the Virden 
fields. The actual time required to com- 
plete a well between spudding and 
swabbing-in averages 10 days. Wells 
are drilled to the producing zones in 
actual drilling times of 4 to 5 days 
with no crooked hole or caving prob- 
lems. 

The following is a typical mud con- 
trol program for Virden area wells: 

Spudding: Mix enough bentonite to 
raise the viscosity of mud to at least 
50-60 seconds per quart in order to 
drill through the drift. 
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Drilling: Drill to approximately 150 
ft above the Mississippian top using 
water and occasionally chemicals to 
control the viscosity which is usually 
kept at approximately 30 sec per quart. 
While drilling to the coring point, the 
water loss varies between 10 cc and 
20 ce and no effort is made to maintain 
a low water loss unless a drill stem test 
is anticipated. At 150 ft above the 
Mississippian top, mud is converted to 
a gyp-base mud saturated with CaSO.. 
The typical conversion consists of the 
addition of 20 sacks (1000 Ib) of plaster 
(CaSO,) and 30 sacks (1500 Ib) of 
starch. To control viscosity, bentonite 
is added to raise viscosity and water to 


















ARE DESIGNED FOR 
ECONOMY and EFFICIENCY 


One of the major engineering features of 
JENSEN JACKS is the double gear re- 
duction, designed with the second stage 
main gear of large diameicr. reducing 
tooth pressure and aifording greater flexi 
bility of gear ratios. One man can change 
frem double to single or from single to 
double easily and quickly. 


Heavy welding on base, post and bean 

double tapered roller iy e bearings— pre 
cision shaved “ears — 01! bata lubrication 
—are a few of the many other features 
that add to the economy and efific ency of 
JENSEN JACKS. Write us a card or let 
ter for complete inform.tion, © 


JENSEN Dealer. 


see your 


JENSEN BROS. MFG. CO., INC. 


Coffeyville, Kansas, U.S.A. 
Export Office: 50 Church St., New York City 
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BIT CUTS 622 FEET WITH 
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Problem: To eliminate lost circulation and minimize 
round trips in extremely hard formation. 


When discussed with the Christensen Engineer he 
recommended a type EIC Christensen Diamond 
drilling bit with extremely deep water courses to 
allow for the passage of lost circulation material. 


This bit cut 622 feet with an average penetration 
rate of 2.5 feet per hour with but one round trip 
made for inspection of the bit. 


This Christensen Diamond drilling bit made as 
much hole as 50 rock bits plus saving on rig time 
required to make at least 50 round trips for replace- 
ment of bits. 


For complete information on this case history write 


GARISTENSEN susie: 


1937 SOUTH SECOND WEST 


SALT LAKE CITY, UTAH 
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lower viscosity. Water loss of the muy 
is controlled by the addition of stare} 
and the water loss is usually held bg. 
low 8 cc while drilling through the 
Gypsum Springs anhydrite section anq 
the upper dolomite and anhydrite sep. 
tion of the Lodgepole to the Coring 
point. 

Completion: At the coring poin 
some operators proceed to core and 
complete their wells without any fur. 
ther additives to the mud system an 
they attempt to keep the water loss be. 
low a maximum of 6 cc and the viscos. 
ity around 55 sec per quart. Other op. 
erators add oil to the mud system once 
the coring point has been reached, 
This latter practice has its advantages 
in that the water loss of the mud js 
easily reduced to below 4 cc and thus 
there is less tendency for the pay zone 
to become “mudded off” with the in. 
filtration of drilling fluid. With the ad- 
dition of oil, an oil emulsion mud js 
formed which is characterized by high 
viscosity (80-120 sec per quart) and 
low water loss. 





Casing Programs 

The casing programs of wells drilled 
in the Virden producing area are varied 
depending on the availability of various 
sizes of pipe. It is common practice, 
however, to set 250 to 400 ft of surface 
casing and then 1900 to 2200 ft of pro- 
duction casing either in the Virden 
Shale at the base of the upper dolomite 
and anhydrite unit or into the Cr- 
noidal, Oolite or Cherty Lime produc- 
ing zones depending on the completion 
method desired. The surface casing is 
usually 95% or 10% in. pipe although 
in some instances 8% in. pipe has been 
employed. The production casing is 
either 5% or 7 in. pipe. The annular 
space back of the surface casing is 
filled with between 250 and 400 sacks 
of cement and between 150 and 200 
sacks of cement are circulated into the 
annular space above and behind the 
guide shoe of the production string. 
A typical casing program is set forth 
in the following tabulation: 


Typical casing program—Virden-Roselea 





area 
Size of Depth set Sacks of 
casing in. ft. cement 
1034 310 250 


7 2030 150 


Well Completion Methods 

Well completion methods can be 
classified into three procedures: 

(1) Some operators set the produc- 
tion string immediately above the top 
of the Crinoidal zone in a dense argil- 
laceous limestone grading to a calcare- 
ous shale commonly termed the Virden 
Shale. The well is completed with open 
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hole and produces generally from both 
the Crinoidal and Oolite zones. 

(2) A variation of the open hole 
completion, when cores and drill stem 
ests indicate that the Crinoidal zone 
is non-productive and the Oolite and 
Cherty Lime zones are productive, is 
to case-off the non-productive zones 
and complete open hole with casing set 
at the top of the Oolite zone. In in- 
stances when only the Oolite zone is 
felt to be productive, production casing 
is set immediately above the top of the 
Oolite zone and the well is completed 
open hole in the latter zone. 

(3) Another completion method is 
lo set the production string through all 
productive horizons and complete the 
well by selectively perforating the cas- 
ing in the desired intervals. 

The depth of penetration into the 


producing horizon or the perforating 
intervals, as the case may be, are not 
uniform since water is encountered at 
various elevations and the operators 
have adopted the policy of bottoming 
the well above possible free water. In 
the Virden-Roselea field water has been 
encountered in drill stem testing as high 
as 600 ft subsea along the eastern edge 
of the presently known productive area 
and at 674 ft subsea along the western 
edge. In the North Virden field the oil- 
water interface in the central region 
has been found through drill stem test- 
ing at 568 ft subsea. 

Many wells which have been com- 
pleted considerable distances above 
tested oil-water contacts produce water, 
the source of which has been obscure 
to this time. The variation in tested oil- 
water contacts originally led to the be- 


TABLE I 


~ VIRDEN AREA PRODUCTION HISTORY 
Virden-Roselea-Field North Virden Field 


Potal Virden Area 


Cumulative Cumulative Cumultive 
Oi) Oil Oil Oil Oil Oil 
Month Producing production production Producing production production Producing production production 
ending wells barrels bbls. wells barrels bbls. : wells barrels bbls. 
Aug., 1953... 1 3,438 3,438 1 3,438 3,438 
Sept., 1953. . 1 ,851 7,289 1 3,851 7,289 
Oct., 1953. 4 9,527 16,816 4 9,527 16,816 
Nov., 1953... ® 19/674 36,499 s 19,674 36,490 
1 1953... 13 19,993 56,483 1 448 44 14 20,441 56,931 
veh 1954. 16 26,270 82,753 1 2,161 2,599 17 28,421 85,352 
tb., 1954. 19 33,748 116,501 5 4,341 * 6,940 24 38,089 123,44] 
ar., 1954 2) 41,662 158,163 10 7,196 14,136 31 48,858 172,299 
Ya 1954 28 36,327 194,490 15 9,886 24,022 43 46,213- --218,512 
he 1954. 28 29,129 223,619 15 8,985 33,007 _ 43 38,114. —- 256,626 
hk’ 1954 yy 49,371 272,990 18 12,515 45,522 45 61,886 318,512 
ww, 1954... 35 58,295 331,285 21 15,717 61,239 56 74,012 = 392,524 
Aug, 1954. . 39 66,661 397,946 23 18,968 80,207 62 85,629 478,153 
“et, 1954... 42 60,055 458,001 24 18,122 98,329 68 78,177 556,330 
=—__—— _ eee i winean eS Pa aes 
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lief that a sloping water table exists 
with the dip approximating that of the 
oolite bands and that possibly the basal 
oolite bands were water bearing. It has 
been found, however, that wells with 
clean, highly permeable oolite beds 
possess high producing potentials and 
produce water free oil even when all 
five oolite beds are open. In other wells, 
the top and bottom few inches of some 
oolite beds frequently have a high 
argillaceous content and although such 
cores show good oil staining through- 
out the entire oolite bed dimension, on 
standing for a few days, the more 
argillaceous less permeable bands de- 
velop pronounced salt effluorescence. 
It is probable that these zones of re- 
duced permeability possess an excep- 
tionally high connate water content 
and that they are the source of the 
water produced in many wells which 
have been completed considerable dis- 
tances above the water table. Anothe: 
probable source of water is intercom- 
munication between the producing 
horizon and a deeper aquifer by means 
of the vertical fracturing which is com- 
mon throughout the middle limestone 
unit. It is felt that the foregoing discus- 
sion adequately explains the reasons 
why water is frequently tested high in 
localized areas. 

Acid treatment is quite general with 
the usual procedure being to wash with 
250 to 500 gal and later squeezing sim- 
ilar volumes into the formation. In 
general, volumes of acid used are mini- 
mized to avoid establishing communi- 
cation between the water and the well 
bore. 

Cores of the producing formation 
have been taken on the majority of the 
wells with diamond coring equipment 
and core recoveries averaging close to 
100 per cent. The usual procedure has 
been to core from near the top of the 
Crinoidal zone and drill stem test 
cored intervals down to and including 
all productive zones above the water. 
Cement plug backs are not very effec- 
tive in shutting-off water on open hole 
completions and quite frequently when 
free water is tested the wells are com- 
pleted, cased-through and perforated 
for a more effective water exclusion. 


Reservoir Data 

The Virden-Roselea area Crinoida! 
Limestone reservoir occurs at depths 
ranging from 2000 to 2150 ft. The pri- 
mary recovery mechanism presently 
prognosticated is a solution gas drive 
with possible assistance by natural 
water drive. Whether the extent of the 
connected aquifer is of sufficient mag- 
nitude to create a strong water drive, 
the probable efficiency of such a wate! 
drive and reservoir pressures are fac- 
tors which should be closely evaluated 
on further production from the area. 
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\ electric-log interpretation. Net effec. § yirden fi 
tive average oil pay thicknesses from shown g! 
FIG. 6. ACTUAL AND PREDICTED AVERAGE logs, core analyses and descriptions ff of oil pr 
PER WELL RATE—CUMULATIVE DECLINE CURVES. were determined to be 20 ft for the J the Prov 
Virden-Roselea field and 15 ft for the § py the M 
; North Virden field. Conserve 
P.V.T. analyses have been obtaineg § been n0 
1. VIRDEN-ROSELEA FIELD on two Virden-Roselea wells which jp. § and allo’ 
Z 2. NORTH VIRTZEN FIELD dicated the following undersaturateq the ma 
& reservoir fluid properties and are also | (M.P.R. 
. 3. COMPOSITE VIRDEN-ROSELEA AREA felt to be representative of those in the | onthe bi 
4 North Virden field: by the Of 
3 Saturation pressure (at reservoir \P.R. 
ér temperature), psig . 140 lation © 
.3 LAS PGS 2 We ase aR Bare ee aes Reservoir pressure (original at ; 
z a fapeenoes pee nan a daily all 
5 SE ree datum — 630), psig .. 980 :' 
g ae pos as ap te Solution gas-oil ratio (original), oil prod 
8 rd kien dae te ee ie nie. cf/bbl residual oil ....... 85 
“ cVpSeN eyes pawns ty Reservoir temperature, F 87 
5 TS 7 Average shrinkage factor (residual 
< SEG] aH Doone vets oil basis, @ 14.7 psia & 60 F... 0.95 | Period 
z PTE Ey tte d Gravity of residual oil, deg..... 34.9 Inceptior 
8 Ly ful \-+ Compressibility of saturated res- 11/23/5 
z rpithrinsap tthe ervoir fluid at 87 F, vol/vol/psi 3/1/54— 
« Fx aeversy shake een 6.94 x 10* FE 41/1/54 
© Heh eho he a teat ca ee Estimates of reserves by volumetric 
g Pe teeretite tit formula: 
« pups ari Virden-Roselea Period 
z sane Foscae : field Inceptior 
eae I so 10 per cent 1/15/54 
nt Connate water.......... " 35 per cent 4/15/54 
Shrinkage ... .... ake 0.95 1/54 
we Average pay thickness _. 20 ft I/ 
+; 150 BARRELS PER MONTH Estimated recovery ........ 20 per cent Durit 
40 50 60 70 Estimated recoverable oil 3 
AVERAGE PER WELL MONTHLY Oil PRODUCTION — Thousands of BARRELS per acre-foot = 7758 x age Vir 
0.10 x 0.65 X 0.95 X 48 bbl 
saeeecemeeneee ee = 96 bbl 100 bbl 
fo ee TABLE. 2. Estimated per well produc- Virde 
VIRDEN AREA AVERAGE PER WELL BN a, = 40 acres — 
PRODUCTION STATISTICS . day wil 
—————_; ees Nesth Vindea Field Total Viedea A Estimated recovery per av- , 
_. irden euneesnatad sivestihaaanasriatin ee _ erage well = $6 x 40 x day. It 
Per Per 20 ; = 76,800 bbl the M. 
Per well well cum. Per well _ well cum. : Per well _ well cum. North Virden- 
Month Producing production production Producing production production Producing production production Roselea field greater 
ending wells barrels bbls. wells barrels bbls. wells barrels bbls. Porosity Fs th: 10 per cent duce bi 
Aug.,1953....... 1 3438 3,438 1 3438 3,438 * ; 35 
Sept., 1953... 1 3851 7,289 1 3851 7,289 ease — 0 BS. - assure 
Oct., 1953..... 4 2382 9,671 4 2382 9,671 ee ; do not 
Nov., 1953.... 8 2459 12130 ’ ii 8 2450 12,130 ae pay thickness <- ft Virden 
Dec., 1953... .. 13 1538 13,668 1 44 3,5 stimated recovery per cent l 
1954... 1 1642 15,310 1 2151 2599 17 1672 15,262 : : ’ 
Fea leet 9 1776 17,086 5 886 3485 24 1587 16/849 Estimated recoverable oil PI’s r 
Mar. 1934.... 2] 1984 19,070 10 720 4205 31 1576 18,425 per acre-foot = 7758 x si dif 
Apr., 1954 .. 28 1297 20,367 15 659 4864 43 1075 19,500 0.10 * 0.65 x 0.95 x P 
May, 1954... 28 1040 21,407 15 599 5463 43 866 20,386 015. ~ 72 bbl in botk 
June, 1954 27 1829 23,236 18 695 6158 45 1375 21,761 - ; 
July, 1954... 35 1666 24,902 31 18 oes = = 33,088 Estimated per well produc- experis 
Aug., 1954... 39 1709 6.6 "48 = 
Sept, 1954... «42 1430 28,041 24 755 8846 68 1150 = 95.¢14 E IVE APCD woos sssssessssseee = 00am therefo 
on ae eR A: 2 <a A stimated recovery per av- wells; 
erage well = 72 x 40 ad | 
ae ae . ” : x 5 a ease = 43,200 bbl rena 
No primary gas cap has been en- tive pay is considered to be 10 per cent Table | 
couniered in either of the two fields to for both fields. The connate water sat- Production History duction 
date and the reservoirs are undersatu- uration has been estimated at 35 per Oil Production: The production his- } jp pot] 
rated with respect to fluid properties. cent average for both reservoirs from tories of the Virden-Roselea and North | the ar 
Reservoir characteristics of the Vir- graphi 
den-Roselea and North Virden fields 0 emer. cumul; 
are generally similar; however, lower : - TABLE 3. Bathentes of recoverable reserves, ee: polates 
average productive potentials of the Virden-Roselea North V:rden- Virden-Roselea trend 
r* tt, Sutin , field Roselea field area 
North Virden wells indicate a lower ee a en bbl bbl bbl of 15( 
effective permeability in the latter field. Proved Reserves 4,200,000 1,200,0002 5,400,000 of pre 
Interpretation of core analyses data in- Less cumulative production to cline « 
dicates that the weighted average per- October 1, 1954 458,000 98,000 556,000 well c; 
meability of pay with ee than 10 Estimated proved remaining bbl = 
millidarcies is about equal in both res- recoverable reserves 3,742,000 1,102,000 4,844,000 bbl in 
ervoirs at 35 to 40 millidarcies. It can Semi-proved reserves 2,270,0003 500,0004 2,270,000 000 bi 
only be speculated at this time that the } : nme eaters — oe figures 
effective permeability actually con- Estimated proved and semi-proved erage 
aesieae Onell enadinetion tin ten Cina remaining recoverable reserves 0 th 
CFHRING tO OU pro al as of October 1, 1954.00.00... 6,012,000 1,602,000 7,614,00 e vo 
Virden field is less on the overall res- 70,000  bbl/well : 70,000 _bbi/well Gas 
ervoir average than that indicated by "2400 acres X 10 acre/well 1300 acres X “70 acre/well not m 
a small percentage of samples. The 21200 acres x 40:000 bbl/well «500 acres x 40:000 bbi/well the b: 
} . . 40 = acre/well 40 = acre/well 
weighted average porosity of net effec- P podintoe of 85 
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sffec. § yirden fields are given in Table 1 and production from the area as at October tive areas of both fields were estimated 
from § shown graphically in Fig. 5. The rate 1, 1954, ona residual oil basis is esti- as follows: 
tions §f of oil production from all oil wells in mated to be 47.2 million cubic feet. ee 
t the ff the Province of Manitoba is regulated Water Production: Available pro- Field ——- a” §6Tew 
r the 9 ty the Manitoba Oil and Natural Gas —_— duction statistics have not included Virden-Roselea 2400 1300 3700 

conservation Board. To date, there has —_ water production data, however, it can nat lS ne a 1200 500-1700 
ined been no proration to market demand be said that water production is defi- — 3600 1800 5400 
hin. | and allowables are presently equal to nitely a problem in nearly all parts of — 
rated | the maximum permissible rates both fields. It is known that some wells It is felt realistic to assume that the 
also | (M.P.R.’s) which are set periodically produce as much as 30 per cent water. semi-proved acreage at development 
nthe [| onthe basis of reservoir data submitted At the present time plans are proceed- should not appreciably alter the ex- 
by the operators at Conservation Board ing on an individual company basis for pected ultimate recovery of the av- 
\.P.R. hearings. The following tabu- the subsurface disposal of produced erage producing well. Therefore, it is 
40 | ition outlines the per well M.P.R. water. reasonable to present the estimates of 
80 aily allowables which have governed - Extent of Reservoir and Forecast of recoverable reserves in Table 3 on the 
oil production rates in the Virden area: Field Reserves: As of October 1, 1954, basis of the previously determined field 
85 a ae the proved and semi-proved produc- average per well ultimate recoveries. 
” me a 
0.95 Period b/d/ well 
34.9 Inception—11/23/53 .......... No restriction 
11/23/53 —3/1/54 oo. = 70 
YA/S4—1I/1/54 ooo. 100 
Lok] SSGRSerepensee 70 
etric : 
North Virden- 
selea Period Roselea field 
Inception —1/15/54 ............ No restriction 
cent FP 1/15/S4—4/15/54 oo... 50 
cent 4/5/5411 /1/54 ns. 85 
W/W/S4—_.... [ahd saad eee 50 
- During September, 1954, the aver- 
age Virden-Roselea field well produced 
48 bbl per day with an allowable of 
100 bbl per day and the average North 
m Virden field well produced 25 bbl per 
day with an allowable of 85 bbl per 
day. It is readily seen, therefore, that 
~ the M.P.R. system allowables are 
eld greater than the average well can pro- 
cent — duce but are felt to be low enough to —— Xx ae 
cent’ } assure that the more productive wells 4 _ a 
do not harm the reservoir. In the 
cent Virden-Roselea field, several wells have T A 4 J = '@) $ E S 
PI.’s ranging as high as 50 bbl per 
psi differential, but most of the wells 
in both fields are on pump since they 
experience immediate drawdowns and, 0 G 0 
s therefore, low P.I.’s. It is felt that most F R A S L IN E A N D D ES EL 
wells are on a declining production : 
bbl trend and to illustrate this condition G 0 
Table 2 was prepared showing the pro- EN IN E A P P L i C ATI N 
his duction statistics of an average well 
" | in both fields and an average well in . ing supports 
orth | the area. These statistics nd rt SELF CONTAINED Sit the ‘dive shel, he ieose aun 
____ | graphically in Fig. 6 in which the rate- tee neg housing Shows typ- 
7" cumulative curves have been extra- and a pilot bearing in ical instal- =| 
enn polated along the established decline the engine flywheel. cee 
selea_f trend to an estimated economic limit ania Poe San CLUTCHES and POWE 
of 150 bbl per month. On the basis shaft, which is extended TAKE-OFFS. Contains 
00 of present production history, the de- FINE ADJUSTMENT | . +" — one pee sae a 
i H sha or externa . 
® | ellcan be expented to recover 70,000 dive, and mey cory a aH coeny sh 
bbl in the Virden-Roselea field; 40,000 or drive through ¢ [DAI complete spec 
0 bbl in the North Virden field and 54,- coupling. ifications. 
» 000 bbl average for both fields. These 
figures essentially substantiate the av- ROCKFORD CLUTCH DIVISION (crc. 
crage per well reserves calculated using A 1303 18th. Avenue, Rockford, Illinois, U.S.A. A 
10 the volumetric formula. 
Gas Production: Gas production is 
hot metered in the area, however, on 
the basis of the original gas-oil ratio 
== | of85cu ft per bbl, the cumulative gas 
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manufacture. We are proud of these men and their modern 
and scientific apparatus because such careful, expert inspec- 
tion helps us to market the best and most dependable line of 
pressure control equipment available to the oil industry. Otis’ 
customers benefit, too, because they are assured of good 
equipment from a responsible source . . . a high-quality 
standard of more than twenty-five years’ duration. 


Balanced Combination for Best Service: 
Quality Control - Manufacturing » Experience + Coverage 
Expert Engineering » Field Supervision « Inventory Control 
Production Control « Research and Development 
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Branches Throughout the Oil Country 
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Summary 

The Virden-Roselea oil Producing 
area was discovered in August 1953 
and as now developed has nearly 109 
wells capable of producing, most of 
which are on pump. The two prody,. 
ing reservoirs are undersaturated with 
respect to fluid properties and the ma. 
jority of the wells follow a declining 
production trend from inception such 
that the ultimate recovery of the ay. 
erage well in the Virden-Roselea fie 
should not exceed 70,000 bbl and tha 
of the average North Virden field welj 
should not exceed 40,000 bbl. 

Considering the foregoing estimated 
proved and semi-proved recoverable 
reserves, the Virden-Roselea field has 
produced 7.1 per cent of the recover. 
able reserve or 1.42 per cent of the 
oil in place which is estimated at 32. 
300,000 bbl, 20 per cent of which js 
felt to be recoverable. The North Vir. 
den field has produced 5.8 per cent of 
the recoverable reserve or 0.87 per cent 
of the oil in place of 11,300,000 bbi, 
15 per cent of which is felt to be 
recoverable. 
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@ The daily iniesesaiih of our Quality ¢ Coniteol: ‘Division is to” 2 
inspect and test thoroughly every single tool and part that we - 





Southern California 
Metals Club Organized 


A group of Los Angeles and 
Orange County, California metal- 
working execytives have formed a 
unique club known as the Quarter 
Century Metals Club. 

Membership in the organization 
is limited specifically to men who 
have served in an executive ca- 
pacity for at least 25 years in the 
manufacturing or processing of 
metals in this area. 

Club is novel, too, as it has no 
dues, makes no assessments, and 
there are “especially no formali- 
ties."" There are now some 120 
members. 

Metals business in Southern Cali- 
fornia has closely paralleled the 
growth of the petroleum industry. 
Many of Quarter Century's mem- 
bers are well known to oil men 
everywhere. To mention a few, are 
Delbert and J. C. Axelson, Jack 
Crawford, E. S$. Dulin, Dave Faulk- 
ner, Hugh Glen, A. G. Hagland, T. 
B. Hickey, Ott Hammer, Floyd Mer- 
ritt, E. A. Miller, P. M. Pike, C. T. 
Reichert, B. Reinhold, J. B. Reilly, 
Lorne Reynolds, Hans C. Ross, H. 
C. Smith, Sr., John Spalding, Ted 
Sutter, Reese H. Taylor, George lL. 
Trembly, Walter T. Wells, Clarence 
White and Web Wilson. 
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Drilling Fundamentals 


PERFORATING OF ALL TYPES 


Carl Gatlin* 


Prior to the development of gun-perforating equipment 
most wells producing from competent rocks were completed 
in the open hole. In cases where the pay section was in- 
capable of supporting the well bore, as in loose or poorly 
consolidated sands, casing was run to give support to the 
wall of the hole. Generally this casing was slotted or per- 
forated before being placed in the well. This technique, 
with improvements, is still being used along with gravel 
packing in areas where unconsolidated sands are prevalent. 

Mechanical perforators, which could perforate the cas- 
ing after it was landed, were available at this time. These 
tools utilized either a single blade or wheel type knife, 
which could be opened at the desired level and manipulated 
to cut vertical slots in the casing. The disadvantages of 
mechanical perforators were numerous and their use was 
greatly limited. This general unreliability undoubtedly 
hastened the development of gun-perforating equipment. 

Advances in cementing and stimulation techniques along 
with improvements in perforating equipment have now 
made the perforated completion commonplace even in 
hard rock areas. The open-hole completion may have cer- 
tain inherent advantages but the perforated completion is 
often more desirable because of such factors as selec- 
tivity in thin zones, greater gas/oil and water/oil ratio 
control, ease of selective treatment, and the economics of 
maintenance and remedial work. 


Current methods of perforating casing include two dis- 
tinct techniques, which are: 


1. Use of projectiles or bullets. 
2. Employment of the shaped-charge or “jet” principle 


Although no statistics are readily available it is probable 
that at the present time the perforating business is some- 
what evenly divided between these two types. 


Bullet Perforating 

This form of perforating service came into use in the 
early 1930’s. The principles and overall features of current 
equipment are essentially the same now as when introduced 
although considerable improvement has been made in the 
materials used, and in the performance obtained by this 
equipment. 

The bullet-perforator is essentially a multi-barreled fire- 
arm designed so it can be lowered into an oil well, posi- 
tioned at the desired interval, and electrically fired at will 
from surface controls. Penetration of the casing, cement, 
and formation is accomplished by a high velocity projectile 
or bullet. Current equipment allows the selective firing of 
one bullet at a time, selective firing of independent groups 
of bullets, or simultaneous firing of all bullets depending 
on the operator’s need. 

A number of bullet types are available, each being 
tailor made for a particular purpose. A number of these 













































































TYPICAL PERFORATION 
T TYPE 
— cine , CHARACTERISTICS ") GIVES USED FOR 
NUMBER NAME AVAIABIE [puRR | HOLE DIA 
’ STEELFLO 1/4" 3/3" 1/4" 3/3" hed bead bur Shenghene Deep Formation penetration 
5 = point structure. Flight stability. 
15/32" 9/16 15/32° 9/16 
BURRFREE ] /4 ; 3/3" 1/4" 3/3" on bet ta — - fobs — smooth ne ~. 
j aaa mate gs se sasieiite is ot pemrors > 
. |— |} 15/32" Vie 15/32" V6" above . oiaie . 
SEMI-MUSHROOM (2) -_ . — aa than aa. canis removal.Cement 
a aa 15/39" V6" o/\ a 5/8" aii cicteuunain. 
FULL MUSHROOM (2) — ee a oe removal.Cement 
4 15/32" Wie" 3 5/8" 7/3" fracturing, Considerably reduced 
NEEDLE Single string tubing penetration ee “ = 
5 > le’ 1/3" 4a lA 6 1/" pe te mF decired 
. PUNCH "04 Negligible burr. Controlled pene- pomecaes-r4 of be inner of -_ 
6 bod 15/32" 16" 15/32" 6" tration Hole same size as bullet strings without damage to ovter 





(1) Based on observation of tests in J55 casing 


Note: Although 15/32” steelflo type bullet is most widely used, other types and sizes are generally available on special order if specified by operator 
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(2) Dependent upon casing thickness and cement support. 


FIG. 1. Typical bullet types and application of each. 














which are currently available and their individual char- 
acteristics are shown in Fig. 1. Bullet guns designed for use 
in virtually all sizes of casing and tubing are readily avail- 
able from a number of service companies. 

An interesting and new application of projectile equip- 
ment is the formation fracturing tool shown in Fig. 2. This 
device fires a large (11/2-in. dia.) projectile vertically down- 
ward. The missle passes through a vertical barrel and is 
deflected 90° as it leaves the muzzle. Horizontal penetra- 
tions of 2-5 ft plus considerable fracturing of the formation 
are estimated as being obtainable with this device. The 
same assembly, less the deflection channel, has been suc- 
cessfully used as a powerful downhole “junk” shot. 


Jet Perforating 

Adaptation of the Munroe or “shaped-charge” principle 
to oil well perforating was made shortly after World War 
II with the first well being perforated by this technique in 
1947. The descriptive term “jet perforating” is now com- 
monly used to denote this process. Numerous articles de- 
scribing the theory and mechanism of this phenomena have 
appeared in the literature. '»**:+,5 Figs. 3-7 are diagrams 
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CABLE HEAD ASSEMBLY 


| 
| 
| CHAMBERS, 
| 4°0.0.x2%" 10.17" — 
LONG (ALSO AVAILABLE 
3%" O.D. x 2%” 1.0.) 
a 


BORE, 3%" O.D. x 2% 
LD. x 20’ LONG (ALSO *__| 
AVAILABLE 21/2" 0.0 


x 1%" LD) L ' a oe 


DIRECTION CHANNEL —~ 


sale r og 


FIG. 2. Diagram shows vertical barrel and deflected bullet. 





CHARGE ASSEMBLY 
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--UNTIL ALL THE CHARGE HAS BEEN 
DETONATED--AND THE FORCE STREAM 
LOOKS SOMETHING LIKE THIS-- 


“CARROT’OR SLUG 
OF COARSE PARTICLES 
FROM"APEX” OF THE LINER 


Ila \ ade) heme) 2 
DETONATING EXPLOSIVE 


Drilling Fundamentals 


showing the “jet” development at succeeding stages of the 
explosion. Penetration of the target is obtained from the 
high velocity force stream (jet) formed by the conicaj 
liner’s inward collapse and partial disintegration. The veloc. 
ity of this jet is on the order of 30,000 ft per second, which 
causes it to exert an impact pressure of some 4.4 million psj 
on the target. 

Two basic types of jet perforating equipment are avail- 
able, namely retrievable and expendable guns. As implied, 
the retrievable-type guns are composed of a clyindrica] 
steel carrier with the charges opposite ports facing radially 
from the vertical axis of the carrier. 

Expendable guns are composed of materials which dis- 
integrate into small particles when the gun is fired. The 
materials commonly used for the carrier are aluminum or 
cast iron with the cases housing the charge being con- 
structed from glass, aluminum, plastic, cast iron, or a cera- 
mic material. Typical expendable guns are shown in Fig. 8, 

A recently developed jet gun designed to run through 
tubing and be fired in the casing below with increased pene- 
tration approaching that of standard casing perforators for 
use in permanent-type completions is shown in Fig. 914 

Fig. 10 shows a cross section of the new “four-way gun” 
which fires four charges in the same horizontal plane as 
an aid in effective squeeze cementing. 


Theoretical Considerations 

Prime objective of a perforated completion is to obtain 
productivity as near that of the uncased hole as possible 
while still enjoying the advantages of the casing. Principle 
factors to consider in this respect are: 

1. Perforation diameter 

2. Perforation density, i.e., number of holes per foot 

3. Depth of penetration. 


Effects of these variables on well productivity have been 
the subject of considerable study both mathematical’ and 
experimental.*»® Partial results of the McDowell and Mus- 
kat experiments conducted with electrolytic models are re- 
produced in Figs. 11 and 12. 

These data might be summarized briefly and qualita- 
tively as follows: 

1. The effect of perforation diameter is not critical if 
the size is kept above 14-in. at normal perforation 
densities. 

2. For penetration depths of 12 to 1 well diameter very 
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Drilling Fundamentals 





A. B. c D. E. 


A. Horizontal firing gun with cased charges. B. Standard horizontal 
firing aluminum-cased gun. C. Angle gun where vertical permeability 
is desired. D. Standard horizontal firing glass gun. E. Steel Strip 
gun with glass cases showing rope socket and collar indicator at top, 
and sinker bar at bottom. All these guns disintegrate when fired except 
the steel strip gun (E) in which the steel carrier is retrieved. 


FIG. 8. Typical expendable guns. 
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Tool runs smoothly down 2-inch 
tubing in closed position. 


Full powered jets are snapped into 
position at firing zone. 


FIG. 9. One type of jet gun for permanent-type completions. 
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FIG. 10. Cross-section of four-way gun. 
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FIG. 11. PENETRATION IN WELL DIAMETERS. 


Effect of depth in perforation penetration into formation sur- 
rounding casing on well productivity for various perforation 
densities. Q/Q. = (Productive capacity of cased and perfo- 
rated well)/(Productive capacity of uncased well). 
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FIG. 12, PERFORATION DENSITY-HOLES/FT. 


The effect of the perforation density on the productivity 
of perforated casing completions, with various periora- 
tion penetrations into the producing formations, Q/Q, 
= (productive capacity of cased and perforated well)/ 
(Productive capacity of uncased well). Casing diameter 


= 6 inches, perforation diameter — one-half inch. 
McDowell and Muskat, A.1.M.E. Petroleum Transactions ‘50. 
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little increase in productivity may be obtained by in- 
creasing perforation density above 4 to 6 holes per ft. 
Greater penetration increases well productivity which 
may theoretically exceed that of the uncased hole at 
moderate perforation densities. 


The above investigation also reported a decrease in 
productivity of 5 to 9 per cent if the perforation were 
tapered rather than uniform in diameter. The depth-of- 
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Drilling Fundamentals 
















































Lightweight mobile perforating equipment—trailer and glass jet 
gun. 


penetration factor may be more critical than shown in the 
above curves if the presence of a damaged or invaded zone 
is considered. For a more complete discussion of these and 
other considerations the reader is referred’ to articles by 
Bush,'” and Taylor and Forsyth."’ 


Operational Aspects 

It is often tempting to choose a perforating gun con- 
siderably smaller that the inside diameter of the casing in 
which it is to be run rather than to use the size designed for 
the job. This will require that the bullet or jet must expend 
considerable energy in penetrating the drilling fluid prior to 
reaching the target. This effect is more critical in jet equip- 
ment than bullet and obviously will have an adverse effect 
on penetration. This factor is termed “standoff,” i. e., dis- 
tance the jet or bullet must travel before encountering the 
target. The effect of standoff on jet penetration under some 
conditions has been evaluated by Reed and Carr"! as noted 
in Fig. 13. 

Accurate depth measurements are essential to any per- 
forating job. The most accurate placement of shots is ob- 
tained through the com- + 
bined use of the collar and 
radioactivity logs. In this 
technique the zone to be 
perforated is picked on the 
radioactivity log and all 
measurements are made 
relative to casing collars 
which are located by wire 
detectors attached to the 
perforating gun. 

A critical factor in suc- 
cessful perforating is the 
type of fluid present in 
hole when the operation 7, * 8 FF 8 9% 
takes place. Considerable PENETRATION IN INCHES 


restriction to flow may be FIG. 13. Effect of standoff on 
formed due to the dehy- jet penetration. 








STAND-OFF IN INCHES 
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dration of some drilling fluids which may form a com. 
plete or partial plug over the perforation. Other fluids may 
damage the formation by simply contaminating the pay 
section exposed by the perforations. Oil, oil base mud, or 
salt water spotted opposite the desired interval will ip 
most cases be desirable with general preference in the 
order listed. 

Many other considerations must be appraised in making 
the best selection of equipment for a particular job. There 
are occasions when dual perforating (both bullet and jet) 
has been used. As a rule the decision to be made by 
the operator is the type of equipment to use. The following 
table attempts to list the most generally accepted char- 
acteristics of each type. A similar tabulation, which covers 
other perforating considerations as well, has been pre- 
sented by Dunson and Eckel.!- 








TABLE 1. PERFORATING CONSIDERATIONS. 





JET | BULLET 
. Deeper penetration in hard rocks and multiple | 1. Equal penetration in‘soft 
casing strings. rocksf. 
. Minimum burring of casing wall. . Maximum fracturing of 
. Minimum fracturing of cement and soft rocks. soft rocks with minimum 
. Equal or greater fracturing of hard formations*. formation compaction a- 
. Available for permanent-type well comple- round perforation. 


_ 


bo 


Cr w= Co bo 





tions. “ep : 
3. Uniform hole diameter. 
Steel Guns Expendable Guns 4, Selective firing available. 
1. Minimum “junk” Maximum ‘ “junk” left in hole. . 
left in hole. 2 No “swabbing” action when 5. Controlled penetration 
2. Semi-selective fi- retrieving line. by bullet selection if ap- 
ring. \ 3. Scouring action in open-hole plicable. 
3. Less subject to shooting due to gun disintegra- | , 
damage while run- tion. 6. Burrless hole may be ob- 
ning in hole. 4. a ee for open-hole tained by proper bullet 
snoo ° 


selection but only at ex- 
pense of penetration. 


. Versatility of make-up, i. e., 
angle shooting, spacing. 








“> This is subject to question due to recent advancements in bullet.gun design. For specific 
tests on actual rock specimens see reference by Lewelling. 13 
t Again subject due to question but i is claim of some experts due to new bullet equipment. 











This discussion intends to show that no one formula or 
piece of equipment is best for all perforating jobs but that 
each situation must be analyzed individually if maximum 
performance is to be obtained. 
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Hfficient Power 


at Lower Cost 





‘This Cooper-Bessemer eight-cylinder GMX compressor unit injects gas into underground storage for Lone Star's View station in 
West Texas. Dependable GMX's are available from 220 to 500 bhp.” 


IN WEST TEXAS... lh, means 'G4s Assurance 


for the last eight months, an 8-cylinder Cooper-Bessemer As with all Cooper-Bessemer units, proven design fea- 
GMX compressor has been efficiently injecting natural tures contribute to the dependability and lower operating 
gis into underground storage at Lone Star’s new com- cost of the long-lived GMX. Make it a point to learn 
pressor station in the View Field, near Abilene, Texas. more about Cooper-Bessemers! Your nearest representa- 


, om ' ‘ tive will be glad to give you complete details. 
Atthe maximum rate of 6 million cubic feet daily, nearly 8 one P 


one bill; : ; 
billion cubic feet of reserve gas is now stored here sun weilies, eon 
(0 meet peak consumption demands in the West Texas 


ra COOPER-BESSEMER 


The advanced features of the compact 440 hp GMX GROVE CITY, PENNA. 
§s engine-driven compressor make it a natural for use 


it this kind of service. For example, you gain unusually New York City @ Seattle, Wash. © Bradford, Pa. ® Chicago, Ill. 
| 2 ‘ Houston, Dallas, Greggton, Pampa and Odessa, Texas 
oW space-to-power ratio . . . exceptional fuel and lube Washington, D. C. © Shreveport, la. © San Francisco, Los 


£0) : — Angeles, Calif. ©® St. Louis, Mo. @ Gloucester, Mass. © New 
ay -.. and flexible response to automatic control Orleans, la. ® Tulsa, Okla. © Cooper-Bessemer of Canada lLtd., 
that permits unattended operation. Edmonton, Alberta—Halifax, Nova Scotia. 


DIESELS @ GAS ENGINES @ GAS-DIESELS @ ENGINE-DRIVEN AND MOTOR-DRIVEN COMPRESSORS 








In water flooding... 





P 538. 


INJECTION RATES TELL 
BOTTOM-HOLE STORY’ 


JOHN F. BUCKWALTER? 


THE calculation of the predicted in- 
take rate by theoretical formulas or by 
graphical methods depends upon esti- 
mating a number of variables such as 
the effective permeability of the system 
and the effective radius of the intake 
well. 

These estimates are difficult to apply 
and their determinations are compli- 
cated by the necessity of arriving at 
figures for sands of different perme- 
ability distributions. 

Water intake rate data from five- 
spot waterfloods have been studied for 
several years and the results reported 
in detail.'?* The theoretical approach 
using Muskat’s* radial flow formula 
has been developed by Yuster and 
Calhoun.® Graphical methods of apply- 
ing the radial flow formula to the pre- 
diction of water intake rates were pre- 
sented by Saxe and Yuster® and again 
by Yuster and Calhoun.’ 

This article is concerned with the 
interpretation of intake rate data from 
five-spot waterfloods. The knowledge 
gained through many years of study of 
water intake rates where both cores 
and reservoir data are available for a 
wide variety of flooding conditions is 
the basis for the conclusions reached. 

The approach suggested is that of 
comparing actual intake rate curves to 
a standard type of intake rate curve 
prepared for each waterflooding opera- 
tion. The standard curve may be drawn 
after the initial intake rate is known. 

The standard curve proposed is not 
intended to be a prediction of intake 
well behavior but simply a general 
guide as to what type of curve shape 


may be expected for the quantity of 


fill-up water required. 


*Presented at the North Texas section AIME 
November 17th, 1954. 
+Ryder Scott Company, Bradford, Penn. 
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(BARRELS PER DAY)—= 


RATE 


INTAKE* 


WATER 





Here is a simple method for interpreting 
water volume input data taken from your 


flood operation. 











Prepare the Standard Curve, Then.... 
| S If there is sufficient experience in 


° waterflooding in a given reservoir, a 


standard type of intake rate curve can 
be drawn directly from actual data of 
satisfactory intake well behavior. This 
curve will have certain features, which 
are described in previous papers.?? 
The early decline of intake rate is 
caused by sand layers reaching total 
liquid saturation in an enlarging area 
surrounding the intake well. This de- 
cline is a logarithmic function on the 













STANDARD TYPE 
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A standard type of intake rate curve for period of fill-up and beginning of steady rate. 
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rate-time plot as shown by the radial 
flow formula and by actual intake rate 
curves. 

When the five-spot unit is completely 
jiquid-saturated, the intake rate stops 
its decline. During the remaining life 
of a normal flood the intake rate is 
constant. The sand layers of different 
permeability will fill up at different 
times. 

Depending upon the permeability 
distribution, and other variables which 
control injection rates, the time re- 
quired for fill-up may be a matter of a 
few days or as long as several years. 

For the purpose of drawing an ap- 
proximate standard curve, the time to 
reach fill-up is related to the initial 
intake rate and the calculated fill-up 
volume required. Constant pressure is 
assumed in all cases. The following 
simple formula is suggested to arrive at 
the approximate fill-up time: 





. ... Apply It to Your Lease 


rithmic curve above A) is roughly one- 
half of product of S (the initial intake 
rate) and A (the days to effect fill-up). 
The number of barrels of fill-up water 
required is the estimated barrels of free 
gas space in the area served by the in- 
take well. The fill-up area for an intake 
well is usually assumed to be one-half 
the area of the five-spot. 

To determine the value of B, the 
steady intake rate after fill-up, either 
core analysis data or a rough approxi- 
mation from field experience may be 
used. It will be found that when the 
waterflood is started in a low pressure 
reservoir, the value of B will not be less 
than % nor more than % of S, the 
initial intake rate. If experience, core 
data, or other reservoir information are 
not available, B may be assigned a 
tentative value of % of S. 

The two points S and R may be con- 


is the portion prior to complete fill-up, 
since there should be no decline after 
fill-up. For this reason, it is not neces- 
sary to draw a curve for the complete 
life of the flood. Only intake rates from 
the start to fill-up are required. 

A standard curve should be prepared 
for each waterflooding operation. This 
curve permits the visual interpretation 
of water intake well behavior for indi- 
vidual wells by comparing each well’s 
actual rate-time curve to the same 
standard. Certain features of the actual 
intake rate curves will suggest further 
investigation of the probable causes of 
deviations from normal behavior or 
will suggest immediate remedial work. 

To illustrate some of the types of 
actual curves that have been observed 
and interpreted, a series of 12 curves 
has been compared to the same stand- 
ard shown in Fig. 1. It is not intended 
that all of these types of curves are 
found in any one waterflooding opera- 


















7 wn oY nected by a logarithmic decline curve, tion. The remarks concerning the in- 
S as shown on Fig. 1, to complete the terpretations are suggestive of reasons 
h standard curve. The logarithmic part of for the various types presented. 
= el , h fill 4 the curve may be sketched in or drawn Not all of the types of curves nor all 
+ 5 a ne br noe » a from a logarithmic spiral. template. of the reasons for the differences in the 
in Vy z cae me ” _— per sed Calculation of points is not necessary; behavior of intake wells are included. 
, a - _" oe ay — because the curve is intended to be only The types which are presented include 
can (bbl) an approximate standard. various features of normal, as well as 
of Reference to Fig. 1 will show that It must be remembered that the im- abnormal, intake well behavior. In al! 
re the fill-up volume (area under the loga- portant part of the intake rate curve cases constant applied water pressure 
Nic 
e is — 
otal 
irea H i : 
ie when oil is your game... 
the ; 
TWO barrels 
RCE 
ij 
are better than 
> mE he i @ — | | | | 
I Fi 
———we ~ a lV 
—_— " “ 


CO 











one.... Your Merla engineer, a 

field-trained gas lift specialist with 

barrels instead of one. _ 

... Contact your nearest Merla engineer today for an analysis of your production problems. 
Engi i i a Christi, Ph. 3-4489 — Odex Eng. & Eqpt. Co., Odessa, Ph. 7-3568 — Clif Mock Co., Houston, Ph. Olive 2641; Lake Charles, 
Ph 6.8264; Now Iberia. Par 2-306, Lafayette, Ph. 4-1824 — tedeen tele, Inc., Wichita Falls, Ph. 2-8584; Abilene, Ph. 2-5331 — Merla Tool Corp., Shreve- 


... Whatever your game, you'll \ t 
broad production “know-how,” can 
in many cases, gas lift may be the answer. 
port, Ph. 5-3701; Oklahoma City, Ph. Melrose 2-6983 — A. R. Greer, Farmington, Ph. Davis 5-3123 — Swan Specialties Co., Casper, Ph. 2-2689 — Eastman 


agree two barrels are better than i 
show you how to sometimes get two 
MERLA ‘ rele) CORI * Dixon 1754 e« P.O. Box 2576 e Dallas, Texas 
Oil Well Survey Co., Calgary, Ph. 3-3446 — Petroleum Ind. Consultants, Caracas, Venezuela, Ph. 57.092. 
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4 a 6 cyLINDER POWER UNITS th 
From radiator to flywheel, there’s long term ruggedness in this completely ve 
new Willys Power Unit. Each of its four choices of 4 and 6 cylinder Er 
POWER GIANT Engines has the famed Jeep “proven-in-action” features. dit 
There’s positive crankcase ventilation, positive valve rotators, superb | 7 
engine balance. . . and others . . . to give typical Willys low maintenance TC 
and high dependability. All the Unit’s working parts are fully accessible: | 
through hinged top and removable side panels. Many variations of hous-- r. 
ing and equipment are available . . . write today for technical literature. Ch 
INDUSTRIAL ENGINES AND POWER UNITS iin 
Model Jeep Hurricane Lightning Giant Hurricane 
Cylinder and FR 
Head At 4F 61 6F 
Displacement : 
Cu. In. 134.2 134.2 161.0 * << 1618 
Range : 
Max. bhp 22.60 22-70 28-75 28-90 ao 
Sao y 2 e Ask for 4 cyl., 6 cyl. TC 
_ of Speed - - 1200-4000 _ 1200-4000 1200-4000 1200-4200 Shower Unis Bulletins. | 
WILLYS MOTORS, INC. Industrial Engine Department 
1485 North Cove Blvd. Toledo, Ohio = 
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during the entire life of the operation 
is assumed. 


Type A. This type of intake rate 
curve is interpreted as an example of 
abnormally rapid fill-up. Type A curve 
is found where exceptionally close 
spacing is used. For an operation using 
close spacing the normal curve would 
be similar to Type A. It is possible that 
the distance between injection wells 
could be extended profitably if the in- 
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take curves are similar to Type A. 


Type B. The reduced slope of the 
decline portion of the Type B curve, 
compared to the normal curve, indi- 
cates that fill-up water is required in 
excess of normal expectancy. This may 
be quite normal for wide spacing. The 
curve also shows favorable effective 
permeability in the vicinity of the intake 
well because of the sustained injection 
rates early in the operation. 


RATE 














TIME 


Type C. The abnormal behavior 
shown by this type of intake curve is 
the very low effective permeability after 
fill-up. The cause of the low permeabil- 
ity at this stage of the flood may be an 
obstruction to flow, at or near the pro- 
ducing well. Water-blocking, gypsum 
deposited on the sand face or other 
reasons for low permeability conditions 
at, or surrounding, the producing well 
are indicated. Remedial work at the 
producing well should be attempted. 

















Moving 


to a New Address? 





If you are moving or expect pos- 
sibly to move any time soon, save 
the coupon below for your conven- 
ient change of address. It will pre- 
vent your copy of The Petroleum 
Engineer from being lost or mis- 
directed. 


TO: The Petroleum Engineer 
P.O. Box 1589 e Dallas 


CHANGE MY ADDRESS, beginning with the 


issue 





FROM: 
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Two more 
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ownin g an 


ADVANCE 
TUBING 
SPIDER 





Air-powered 


TUBING 
SPIDER 


(A Cavins Co. Product) 


ELIMINATES BACK-UP TONGS: 
Insert type Slips secure tubing 
against rotation and do away 
with back-up tongs or wrenches. 


FULL CIRCLE SLIPS: Conventional 
type slips for extra long strings 
and parallel strings fully protect 
the tuking against crushing. 


Bulletin TS-54 tells the whole story. 
We invite you to send for your copy. 


Aduance Oil Fool Ceo. 


2853 Cherry Ave., Long Beach 6, Calif., Ph. 485-64 


Mid-Continent Rep.: 
Export Rep.: 


To obtain more information on products advertised see page E-35 


Hillman-Kelley 
Roland E. Smith 
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_.. in well protection i 





... in all around utility 




























T~7- SAFETY CLAMPS 


are recognized as the best protection for 

preventing drill collars and other flush- 3 
joint equipment from accidently dropping by 
through slips and causing costly fishing 
operations. 


They are also unmatched in their adapta- 
bility to various other rig operations... 


They can be used as elevator 
shoulders for supporting liners, 
flush joint pipe and similar 
hard-to-handle equipment. 


They can substitute as elevators 
for handling large diameter 
surface pipe. 


They can be inverted to “hold- 
down” against flotation of sur- 
face pipe during cementing. 


They simplify handling of 
drilling risers and casing heads 
during installation. 


...and they have many other valuable 
applications. 














a 


——— 





Sizes to fit anything from 11%” through 21” O.D. — and larger! 


BAASH-ROSS TOOL COMPANY 


DIVISION OF JOY MANUFACTURING COMPANY 


—— 


Los Angeles... Houston...Oklahoma City...Odessa...Casper...Canton, O....New York City 
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Type D. This type of injection rate 
curve is unusual. The effective per- 
meability after fill-up is exceptionally 
high compared with the initial intake 
rate and the expected settled rate after 
ill-up. In most cases, this type of curve 
is desirable unless some unfavorable 
condition of flow is observed at the 
producing well. 
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Type E. A combination of curve 
\ypes B and C is shown as Type E. The 
characteristic curve for wide spacing 
before fill-up and the exceptionally low 
efiective permeability after fill-up are 
observed in cases where the spacing is 
(00 wide for sand conditions or an ob- 
struction occurs at the producing well. 
Poor continuity of sand layers from the 
intake well to the producing wells can 
be a cause of this type of intake rate 
curve. An additional producing well 
in the five-spot may be required to de- 
termine whether this is the case. First, 
however, it is advisable to try remedial 
work to increase the rate of flow at the 
Producing well. 
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Type F. This is the character of 
curve observed when the sand face at 
the intake well is progressively plugged 
by solids suspended in the injection 
water. The curve does not settle down 
to a steady injection rate but continues 
to decline after normal fill-up time. Ad- 
ditional investigation by means of pres- 
sure fall-off tests! at intake wells 
showing this type of decline is advis- 
able. A number of remedial methods 
have been helpful in this connection, 
but it is important to discover the 
trouble early in the life of the flood. 
Good flooding water will prevent this 
kind of serious damage at intake wells. 
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“Type G. If the reservoir has been 
filled up or is almost completely liquid- 
saturated prior to the start of water in- 
jection, an intake rate curve similar to 
Type G can be predicted. This curve 
starts out at a rate near the settled- 
down rate as would be expected. If the 
reservoir is pressured up by a prior 
waterflood close to a new intake well, 
this type of curve is always observed. 
This is not an abnormal case if the 
conditions are known or properly 
interpreted. 
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Type H. This type of intake rate 
curve shows low permeability at the 
intake well. It is different from Type 
F, the progressive plugging curve, in 
that the intake rate is low at the start 
in Type H, and after a prolonged fill-up 
period, the injection rate settles down to 
a very low value. The problem which 
produces this type of curve is usually 
localized at the intake well. It is pos- 
sible that a well is damaged during drill- 
ing or completion so that the intake rate 
is affected. If an intake well is not shot, 
or is poorly shot, this type of curve 
has been observed. If intake rate curves 
of Type H are observed, every effort 
should be made to increase the perme- 
ability at the intake well. 
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Type I. Occasionally, the intake 
rate behavior shows an increase after 
an apparent settled rate is reached. 
This usually results in a new settled 
intake rate, which is higher than nor- 
mal. The explanation for this phenom- 
enon is conjecture at the present time. 
One possible cause is some type of 
leaching of the sand’s cementing ma- 
terials, or altering of the pore structure 
during the flooding process. It could 
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be a result of cracks in the sand open- 
ing but the rate not reaching what is 
known as the pressure parting or break- 
through condition. Of course, break- 
through can occur but usually pressure 
must be raised to cause pressure part- 
ing. To illustrate the type of curve re- 
sulting from pressure parting, the heavy 
dash line in a nearly vertical position 
is shown with the Type I curve. 
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Type J. This curve is similar to 
Type I except that the sand was nearly 
filled with liquid prior to start of water 
injection. It is included here to em- 
phasize the danger of pressure part- 
ing wells which do not have high injec- 
tion rates at the start of flooding. The 
operator is tempted to increase pres- 
sure to increase injection rates at wells 
which are at filled-up conditions. If 
the fact of fill-up is recognized, then 
this error can be avoided. 
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Type K. The exceptionally rapid 
decline in rate during fill-up is sugges- 
tive of very small spacing. The low rate 
at the flat or settled part of the curve 
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indicates a problem of low effective 
permeability. The fact that the effective 
permeability was normal at the start 
of water injection suggests reduced 
permeability at the producing well. On 
the other hand, an immediate closing 
off or restricting of the flow, such as 
would result from the swelling of clays, 
is a possible reason for this type of 
well behavior. If the spacing is not 
very close, the latter cause should be 
considered. 





RATE 
| 
| 
| 











TIME eal 


Type L. With the combination of 
rapid fill-up and high effective permea- 
bility, the conclusion may be reached 
that the well spacing is much closer 
than is necessary. It is possible that 
high velocity flooding will result in 
rapid and efficient recovery of oil, but 
the economics of recovery vs spacing 
should be checked if high rates of in- 
jection are possible. 


The importance of the water intake 
well in waterflooding is self-evident. It 
is one of the two bottlenecks in the 
flooding process. The producing well 
is the other. Because of the intake’s 
importance it is routine practice to 
measure and record the intake rates 
at individual wells, particularly early 
in the life of a waterflood. 

The principal advantages of using 
the standard decline curve method of 
interpreting data are the availability of 
the data in usable form and the sim- 
plicity of the approach. If some stand- 
ard of comparison is not available, an 
interpreter of intake well data is apt 
to accept the data as an indication of 
normal well behavior when abnormali- 
ties are present. 


There are definite limitations to this 
method of interpretation of data. The 
method is far from rigorous. The ex- 
perience of the interpreter is a more 
important factor in the evaluation of 


intake well behavior than the meth 
presented. An experienced interprete, 
will have some standards in mind whe, 
any set of intake well data is studieg, 

The purpose of presenting th, 
method is to encourage workers 
adopt correct standards and to examin 
critically intake rate data in order tj 
improve waterflood operating method, 

After the initial intake rate jis 9), 
tained may appear to be a poor time p 
form the standard curve. Unfortu. 
ately, many of the variables that ente, 
into the determination of intake rate 
are not measurable. 

The initial intake rate is a measur 
of the flood characteristics under the 
highest pressure gradient attainable fo, 
the system. At the start of water. 
flooding, the sand will be in the beg 
possible condition to permit the mayi- 
mum flow. An exception to this occur; 
when the intake well is damaged du. 
ing completion. 

Some waterflooding operations are 
started at relatively low pressure, some. 
times at less than hydrostatic head pres. 
sure. During the flood the pressure in. 
creases, or is increased, until some 
working pressure is attained. If the 
pressure at the start of flooding can be 
measured or estimated, it is possible to 
calculate what the starting intake rate 
would have been if the starting pres 
sure had been equal to the higher work- 
ing pressure. This calculation should be 
made to arrive at the proper starting 
intake rate for use as a basis of any 
standard curve. 

Although this method of interpret- 
ing intake rate curves leaves a lot to bk 
desired, it appears to be the most 
practical method available at this date. 
Until all of the fundamentals of fluid 
flow in five-spot waterflood operations 
are defined in terms that are readily 
measurable, workers will continue to 
use empirical relations arising out of 
waterflood experience. 
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describes new 
».weight-indicator discovery 


Bulletin P-10 features the Sensater, a marvelous 
new kind of Ideal anchoring-type diaphragm 
pressure transformer for Martin-Decker Weight 
Indicators. The rugged Sensater strokes like a 
piston, but has no friction-causing piston-rod or 
packing. It always sends accurate, no-lag, 
hydraulic signals to the drilling-control instru- 
ment. Write Martin-Decker, 3431 Cherry Ave., 
Long Beach 7, _. Dept. E-2, 


MARTIN: | 


HOME Of THE WEIGHT INDICATOR 


'.DECKER CORP. 


LONG BEACH, CALIFORNIA 




























GEOLOGRAPH 


Time is money on a drilling 
well! You save both with 
Geolograph because its 
foot-by-foot drilling record 
helps do A BETTER JOB IN 
LESS TIME! That’s why you 
always save when you log 
as you drill with Geolograph. 









GEOLOGRAPH /°: ‘ 


MECHANICAL WELL LOGGING SERVICE (2°) 


9KLAHOMA ® , “LIS @ 
~~» 6 JF 
- 


BOX 129 OKL 








Farmington, New Mex. * Liberal, Kan. * Oklahoma City, Okla. * Bakersfield, Col. 
Abilene, Houston, Odessa, Lubbock and Wichita Falls, Tex. * Shreveport, and 
Baton Rouge, La. * Casper, Wyo. * Glendive, Mont. © Sterling, Colo. 

Edmenten and Regina 
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Low Filtrate Loss | Low Viscosity Muds 


DRILLING MUD 


Seecollul @ 


EMULSIFIER 





A Seeco-Mul emulsion mud has an exceptionally low filtration rate 
because the oil is more efficiently dispersed and the pores of the filter 
cake are plugged by a tough film. Seeco-Mul is exceptionally tempera- 
ture-stable which also reduces water loss at high temperatures and 
pressures. In addition to being an efficient emulsifier, Seeco-Mul con- 
tains lignin compounds that are effective mud thinners for lowering 
viscosity. Seeco-Mul is completely soluble in water and readily emul- 
sifies Diesel or crude oils for use in sodium 

type or limed muds. It is a dry flaked mat- 

erlal containing sodium salts of abietic, 
linoletic, oleic acids, wood tannins and é 
lignins. Seeco-Mul is conveniently 
packed in sturdy moisture-proof 50- 
pound ‘sacks that are easily handled 
around the rig and any qualified 
engineer can use it without special 
equipment. Your mud dealer will 

be glad to give you more infor- 
mation, or write to Crossett 
Chemical Company, a Division 

of The Crossett Company, - 
Crossett, Arkansas. 







| Seeco-Mul — “makes A GOOD MUD BETTER” 
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EXPLORATION ACTIVITIES 





OKLAHOMA 

%* New gas-condensate discovery has 
been made by Sinclair Oil and Gas 
Company in a Grady County deep test. 
W. F. McClintock No. 1 flowed 165 
bbl of oil cut mud and 93 bbl of free 
oil through 10/64-in. choke in fifteen 
hours from perforations at 11,717-24 
ft, 11,734-54 ft, and 11,762-85 ft in 
the Cunningham sand. Well is located 
three and one-half miles west of Brad- 
ley. 

* Gulf Oil Corporation has conducted 
final tests in the First Bromide and the 
Tulip Creek sands in its No. 1 Smith 
Unit well in McClain County. 

Well flowed 909 bbl of oil in 12 hrs 
and 2280 mcf gas per day through a 
'4-in. choke from perforations at 11,- 
184-212 ft and 11,346-78 ft. Well was 
bottomed at 12,197 ft; casing was set 
to 12,192 ft, and then plugged back to 
12,086 ft. 


KANSAS 

* Skelly Oil Company’s No. | Herres 
pumped 54 bbl of 37 deg oil on an 8- 
hr test, for a new Arbuckle discovery 
northeast of Hoisington in Barton 
County. Calculated daily potential of 
the 3354 ft well was 162 bbl. Pay was 
topped at 3340. 


CALIFORNIA 

* Sunray Oil Corporation and Ohio 
Oil Company have made a new oil field 
discovery in the Montalvo area of Ven- 
tura County. The well, Bailard- 
McGrath No. 1, has an initial produc- 
tion of 120 bbl per day of 19.2-gravity 
clean oil from an interval between 
11,765-11,785 ft. Total depth of the 
well was 13,462 ft. It is located 1% 
miles east of the West Montalvo field 
and 1 mile south of the Montalvo field. 


LOUISIANA 

*% Louisiana’s first major oil field dis- 
covery for 1955 was made offshore 
by Shell Oil Company in the South 
Pass Block 6 area of Plaquemine Parish 
at the foot of the Mississippi river. 
State lease 2590 No. 1, was completed 
flowing 288 bbl of 33 deg oil per day, 
and 182 mcf of gas on 10/64-in. choke. 
Perforations were at 8337-40 ft. 


UTAH 

* King Oil Company has reported 
another discovery in the Paradox Basin 
area. On drillstem test 2180 ft of 43 
gravity oil was recovered on King’s 
Unit 2. Tool was open four and one- 
half hours at 7815-49 in Mississippian 
(?). Well is located in Grand County. 


B-104 


TEXAS 

* Hunt Oil Company: and Gulf Oil 
Company has been credited with dis- 
covery of West Texas’ deepest Ellen- 
burger formation. No. 47 Elsinore 
Royalty Company, 6 miles southeast of 
Chancellor in Pecos County, logged 
the Ellenburger at a depth of 18,400 ft. 
Well was bottomed at 18,536 ft. Phil- 
lips Petroleum’s 1 Ada C. Price had 
previously held the depth record for 
the Ellenburger at 15,010 ft. These two 
deep producers are in the same county. 
Operator may drill ahead. 


* Brought in flowing 100 bbl in 25 
minutes, Gene McCutchin’s No. | 
H. W. Strickland was shut in and mud 
was needed to suppress the flow. Well, 
located 12 miles southwest of Bridge- 
port, in Wise County, was finaled in the 
Conglomerate at 4800-65 ft and 5250- 
65 ft. Packer was set between the two 
zones after the well had been killed. 
After cleaning out, the upper section 
made 30 bbl of condensate per million 
cu ft of gas, and the lower zone is 
cleaning naturally. 








New Wildcat 
States locations completions completions 
We Field Oil Gas Dry Oil 

Alabama. : 7 1 0 0 2 0 
Arizona. ‘ 1 0 0 2 0 0 
Arkansas 14 36 0 2 16 28 

Canada 

(Williston B.). 26 62 3 0 33 73 
Colorado 83 61 7 5 57 27 

Florida. . ; 5 0 0 0 3 0 
Georgia. 0 0 0 0 0 0 
Kansas. . 80 284 «#17 3 71 160 
Louisiana ; 50 348 3 4 31 230 
North.. , 21 221 1 2 24 164 
South. . 29 127 2 2 7 66 
Mississippi. . . . 23 31 0 0 23 23 
Montana..... 25 18 2 0 16 12 
East ll 4 7 0 0 4 4 
West. at 21 11 2 0 12 8 
North Dakota.. 3 33 0 0 11 24 
Nebraska...... 32 27 1 1 26 19 
Nevada....... 2 1 0 0 1 0 
New Mexico 18 102 3 3 13 41 
Eastern. ... 14 78 3 0 11 41 
San Juan... 4 24 0 3 2 0 
Oklahoma... . 74 688 10 6 70 417 
South Dakota. . 1 0 0 0 1 0 
Texas...... 578 1547 75 15 353 993 
ae 38 62 0 2 36 56 
Gulf Coast.. 54 135 4 2 34 91 
North Texas 131 426 25 1 80 212 
Panhandle... . 2 82 0 2 5 74 
South Texas 113 274 6 6 76 148 
Border Co. 41 64 4 0 22 55 
West Central. 106 148 20 2 60 87 
West Texas. 93 356016 0 40 270 
Peer 7 1 l 0 6 0 
Wyoming..... 24 40 4 3 19 40 
Totals: Jan.... 699 2425 121 47 «611 1780 
Feb.... 713 «+2816 101 28 503 1583 
Mar... 975 2945 115 42 585 1866 
April. 966 3166 117 46 665 2006 
May 879 2727 92 35 600 1762 
June 1074 2978 110 42 704 1759 
July 1018 2940 132 42 727 2059 
Aug. 887 2880 111 38 734 1848 
Sept 916 2940 107 38 715 1907 
Oct. 960 2918 114 22 ~=634 1753 
Nov.. 1024 3080 123 39 ©6695 1798 
Dec. 1053. 3280 126 44 752 2087 
1954 Total..... 11,164 35,095 1369 463 7925 22,208 

* Compiled by Rinehart Oil News Staff 
t Figure Incomplete. 

THE 


Summary of drilling activity for December.* 


WYOMING 

* First discovery in Goshen County 
led to the farthest extension north of 
production in the Denver-Julesburg 
basin. Great Basins Petroleum Com. 
pany’s F. R. Anderson-Airport No, 24. 
33 recovered 265 ft of 42 gravity ojj 


and 270 ft of oil and fresh water cy 


mud on drill stem test. Gas to surface 
time was one hour. Perforations were 
at 6914-40 ft, and casing was run to 
6960 ft. 


COLORADO 

* S. D. Johnson’s Pallaoro 1 in sw ne 
nw 7-5s-69w, Jefferson County, is at- 
tracting wide attention as a wildcat on 
the west flank of the Denver-Julesburg 
Basin and against the mountain front. 
Three and one-half hour test from per- 
forations at 8956-80 ft flowed about 10 
bbl -per hr. No estimate of gas had been 
made. Test was made at top of an un- 
identified limestone at 8953 ft, and top 
of the Codell at 8974 ft. Drillstem test 
at 8958-9003 ft several weeks ago re- 
covered 6500 ft of oil. 


Field 


Junked Temp. Abandoned — Current 
& abnd. abnd. locations active wells 
Gas Dry We Field We Field We Field We Field 
0 1 0 0 0 0 0 1 . wi 
0 0 0 0 0 0 0 0 1 0 
0 10 0 0 0 I 1 1 1 OB 
0 10 0 0 0 0 l 6 23 867 
3 27 0 0 0 0 l 0 61 50 
0 0 0 0 0 0 0 0 2 | 
0 0 0 0 0 0 0 0 0 0 
21 87 0 0 1 0 0 4 78 352 
33 60 l 5 1 3 I 8 69 254 
14 33 0 3 1 1 0 5 13 45 
19 27 1 2 0 2 ! 3 56 200 
0 15 0 0 0 1 I 1 18 2% 
2 s 0 0 0 0 0 l 23280 
0 l 0 0 0 0 0 0 7 2 
2 7 0 0 0 0 0 1 16 18 
0 6 0 0 0 1 0 0 5 619 
2 13 0 0 0 0 3 1 uy 
0 0 0 0 0 0 0 0 2 l 
35 3 0 .0 0 1 0 2 31 1% 
4 3 0 0 0 1 0 0 2 OM 
31 0 0 0 0 0 0 2 6 38 
39 ©6140 0 4 1 4 0 32 7758 
0 0 0 0 0 0 0 0 1 0 
95 258 3 l 7 4 7 5 6467 «(40 
29 29 0 0 0 0 2 22 35 = 40 
11 32 ] 0 l 0 2 0 45 W 
4 86 0 0 0 1 0 0 71 108 
18 7 0 0 0 0 0 10 17 #8 
23 40 l 0 0 0 3 72 «10 
0 10 0 0 0 0 0 1 244 OB 
5 33 0 0 0 0 0 2 60 5 
) 2] ! | 6 3 0 7. 143 415 
0 0 0 0 0 0 0 0 28 2 
2 8 0 0 0 0 1 2° 52 
254 584 #6 5 10 21 17 144 808 2359 
228 542 O 5 21 22 29 98 845 2362 
242 ~=605 0 6 27 33 16 69 950 2659 
186 618 2 4 20 24 25 108 953 2660 
170 478 2 2 29 21 13 g2 945 2580 
250 524 4 2 36 «5G 35 «113 1008 2640 
255 666 1 4 15 40 14 117 936 2361 
226 616 «5 §& 17 20 31 83 872 204 
232 608 10 8 23 40 27 82 902 240 
195 601 5 7 19 30 23 81 891 2249 
230 617 5 9 16 27 24 108 940 233 
232 646 4 10 10 15 15 104 977 20 
2700 . 
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LOCALIZED (0% perssul sowice 





CORE LABORATORIES, INC. 


| 
Qo 1 











OIL WELL HEATERS 


the most efficient 
by any standard! 


Thermactor Electric Heaters 
are pure resistance type with 
sealed ceramic insulated ele- 
‘ments designed for maximum 
safe operating temperature. 
Heater Cable is 3 wire con- 
ductor properly sized to the 
heater and the well depth to 
give maximum efficiency. 


~}— YEARS AHEAD FEATURES + 


EFFICIENT AT ANY DEPTH 
Thermactor Heaters are now oper- 
ating in Oil Wells from 400 to 
5000 feet deep. 


ECONOMICAL OPERATION 
Minimum “‘on time’ of electrical 
energy is utilized to obtain the 
maximum oil production, Cycling 
Timer can cycle any fraction of 
an hour. 


EASY TO MAINTAIN 

Minimum supervision and mainten- 
ance is needed to insure continu- 
ous trouble-free operation. No 
bulky surface equipment or com- 
plicated operating mechanism when 
you install Thermactor, 














Specific data on a Well will enable us to 
accurately predict results to be expected 
from the use of heat. We shall be happy 
to send you copies of “Oil Well Data 
Questionnaire’ from which we can pre- 
dict results and recommend equipment re- 
quired. No obligation of course. 


THERMAL 
ACTIVATORS, INC. 
21053 San Fernando Road 


P.O. Box 102 
Saugus, California 


A New Standard In 
Bottom Hole Heating! 
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WHAT'S DOING IN DRILLING 





CALIFORNIA 

* A new zone discovery at Hunting- 
ton Beach was chalked up by Jack 
Crawford and associates which has 
kicked off one of the biggest drilling 
flurries in that area since the field was 
discovered in 1933. Currently there are 
about 12 operators active in the vicinity 
with other projects preparing to get 
under way. Crawford’s successful test, 
Huntington No. 5, is located at the 
corner of First and Walnut Streets, and 
was completed for 525 bbl per day of 
21 deg gravity crude and an estimated 
2,000 mcf of gas. Production is from 
170 ft of Jones sand between 3740- 
3905 ft. The Jones sand is productive 
in other areas of Huntington Beach, but 
this establishes the first production on 
the east side. 

Other recent completions in the 
Huntington Beach “hot spot” include: 
Holly Development Company, com- 
pleted Holly-Rex-Bradley No. 1 for 
initial production of 690 bbl per day of 
20 deg gravity oil from an interval 
from 3950 ft. C. D. Cunningham, op- 
erator, completed Hunnicut No. 1 from 
about the same depth, flowing 1000 
bbl per day. Cather, Barnes & Cree 
completed Fraser No. 1 for an indi- 
cated 850 bbl daily. 

* Standard Oil of California com- 
pleted its 29D in the Exeter zone in the 
Midway-Sunset field for 850 bbl per 
day of 32 gravity oil. Gas production 
was estimated at 427 mcf daily. The 
well is located on Sec. 29, 32-24. 

* Honolulu Oil Corp. completed the 
first of a series of shale-development 
wells in the Antelope shale of the 
Buena Vista field. The work is pro- 
gressing under a unitized agreement 
with Standard of California. The well, 
16D 532, had an initial production of 
166 bbl per day of 34.7 deg gravity oil 
from a total depth of 5247 ft. 

* Tide Water Associated Company 
has successfully completed a 515 bbl 
per day well in the Seal Beach field of 
Los Angeles County. Company’s 
Bryant No. 25 was completed at a 
depth of 8184 ft flowing 515 bbl of 
23.4 deg oil and 750,000 cu ft of gas 
through a 24/64-in. choke with 500 Ib 
tubing pressure and 850 Ib of casing 
pressure. 


PERU 

* Union Oil Company’s exploratory 
venture in the Sechura Desert in Peru 
has been completed without success. 
Altogether, seven wells have been 
drilled under the program, and only 
minor, non-commercial shows of oil 
and gas were encountered. 
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The Mediterranean Sea and the Egyptian 
border are both visible from the floor of 
this Lapidoth rig operating in the South- 
west corner of Israel near Bani. Depth on 
the wildcat, operated by Kerr-McGee Oil 
Industries of Oklahoma City, is now ap- 
proximately 11,400 ft with projected depth 
to 13,000 ft. Rig is a Caterpillar diesel- 
powered Ideco H-7-11, with 133-ft Ideco 
Full View mast. 


TEXAS 

* Forest Oil Corporation and Cities 
Service No. 1 Dora Roberts “B-1” well, 
southwest offset to the discovery of the 
Dora Roberts field in Midland County, 
flowed 362 bbl of oil into tanks ina 
2-hr test. Completed in the Ellenburger, 
well flowed through %-in. top and 1-in. 
bottom chokes from a depth of 12,945 
to 13,035 ft. 


* In Andrews County, Husky Oil 
Company dually completed its No. 3-E 
Emma Cowden with a calculated flow 
of 4188 bbl daily, through a %-in. 
choke, from perforations into the Ellen- 
burger at 12,300-408 ft. Flow was also 
made from the Devonian at 10,516- 
620 ft, yielding 299 bbl of 45.6 deg oil 
—a combined potential of 4,417 bbl 
daily. Well extended Emma pool De- 
vonian production 11% miles southwest 
and Ellenburger production by one 
location. 


MONTANA 

% Texas Company’s No. 1 Red Wing 
Potteries, at Northwest Sumatra and 
%4-mile east of nearest production, re- 
covered full hole of free oil on drillstem 
test taken in the upper Heath sand at 
4893-935 ft. Well is spotted in C NW 
SW of 18-11n-33e in Rosebud County. 
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Three successful cementing jobs 
below 14,000 ft. 


MUD WEIGHT: 16 Ibs. per gallon 


STATIC BOTTOM-HOLE TEMPERATURE: 310°F. 


Rockefeller #9 

Superior Oil Company 

Deep Lake Field 

Cameron Parish, South Louisiana 











UNAFLO* was used for 11 cementing jobs on Superior 
il Company’s Rockefeller +9. Three of the tough- 
est of these cementing jobs were below 14,000 feet, 
where temperature and pressure conditions were 
critical: (1) A cement plug was placed from 14,821’ 
to 14,791’; (2) A liner was run on drill pipe and set 
from 13,376’ to 14,677’; (3) The liner was then per- 
forated from 14,318’ to 14,336’ and squeezed. Unaflo 
0il-Well Cement’s retarded set helped all three jobs 
go off without a hitch, despite high bottom-hole 
temperatures and heavy mud weight. 

To get the same reliable performance on your next 
well, specify Unaflo Oil-Well Cement. Unaflo gives 
you both high initial fluidity and sustained fluidity, 





as well as a strong sulphate-resistant seal. It pumps 
easily and sets hard...stays pumpable under critical 
conditions of temperature and pressure and hardens 
to form a durable bond. When you’re drilling deep 
and cementing slurries must go in place without a 
hitch — despite heat, pressure or unexpected delays — 
Unaflo safeguards your “stake.” 

FOR INFORMATION and typical data tables on Una- 
flo’s well-bottom performance or for information on 
any of our other cements, write: Universal Atlas 
Cement Company (United States Steel Corporation 
Subsidiary), 100 Park Avenue, New York 17, N. Y., 
or any of the sales offices below. 


*““U.NAFLO” is the registered trade-mark of the retarded oil-well cement 


manufactured by Universal Atlas Cement Company 


MINNEAPOLIS ¢« WACO ¢ KANSAS CITY « BIRMINGHAM ¢ CHICAGO ¢ NEW YORK 
Export Distributor: United States Steel Export Co., New York 








Universal Atlas Cement Company 





OIL-FIELD CEMENTS 


Atlas Portland Cement —Type Il 
Resistant to Sulfate Waters 


Atlas High-Early Cement —Type Ill 


Lnaflo Retarded Oil-Well Cement 
Resistant to Sulfate Waters 


Atlas Portland Cement —Type | 


x a 9-\:10) 4°) 
-  OIL-WELL 
CEMENT 
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UNITED STATES STEEL HOUR—Televised alternate weeks—See your newspaper for time and station. 
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a REA Gyr ee CANADA 

Rotary Rigs Operating in Oil Fields of United States and Canada* Alberta’s Pembina field has been gy, 
Dec. 27 Jan.2 = Jan.10.2——s Jan. 17 tended one-half mile southwest with 
Pacific Coast 150 151 151 148 the completion of Stanolind Oil & Gay 
Oklahoma 308 252 279 282 and Hudson’s Bay Oil & Gas No, 9 
Kansas 177 169 170 167 Pembina Crown F. Well flowed 60 by 
Rocky Mountains 249 232 216 202 of 36.9 deg oil through % -in. choke on 
Canada 196 187 184 197 a 24%-hr test for calculated daily pg 
Ark-La-Tex 197 198 184 183 tential of 575 bbl. Located in Isd 9 
West Texas and New Mexico 478 484 458 477 sec. 27-47-8-w/5, the well was bot 
Gulf Coast 602 572 552 542 tomed at 5335 ft and completed in the 

Illinois 139 123 112 119 Cardium sand, topped at 5250 ft, 
North Texas * 334 315 285 278 * Other field wells have been com. 
pleted successfully by Stanolind and 
Total 2830 2683 2591 2595 Hudson’s Bay in the same area, Pem. 





*As reported to the American Association of Oilwell Drilling Contractors by Hughes Tool Company bina Crown F-22 flowed 492 bbl Ona 
|3-hr test (920 bbl per day calculated) 
from the Cardium at 5366 ft. Total 
depth was 5424 ft, and well was map- 
ped as Isd 16, sec. 30-47-8-w/5. 
Pembina Crown F-17, finaled the 
| same week, by Stanolind-Hudson’s Bay 
flowed 570 bbl of oil on a 19-hr tes 
through a 24/64-in. choke, for a cal 
culated potential of 720 bbl from the 
Cardium topped at 5258 ft. Well was 
bottomed at 5320 ft and spotted in Isd 
2, sec. 32-47-8-w/5. 


o . NEW MEXICO 
D ri ‘ n Gy Ste sah * Continental Oil Company has com- 
pleted its Unit Well No. | as a basal 
Pennsylvanian producer in section 


with Forge Hammer- 6-16s-32e of Lea County, four miles of 
Welded Fully Heat-Treated the Anderson Ranch pool. Well flowed 
’ ’ 







eS A 360 bbl of 50 gravity condensate and 
Precision Machined Box 5000 mef of gas on 2-in. choke from 
and Pin Joints ... perforations at 12,512-30 ft and 12, 


542-50 ft. Total depth was 14,015 ft, 
plugged back to 12,582 ft. 






































SPANG DRILLING STEMS are made of ma- OKLAHOMA | 
chine straightened special bar quality open hearth * Completion’ot a well flowing at the 
steel, of the right analysis to assure the greatest rate of 2,345 bbl per day through %-in. 
vibration dampening effect. Box and Pin joints are choke, tubing pressure of 320 Ib, shut 
hammer-welded, fully heat-treated, and have pre- in pressure 600 Ib, highlighted activity 
cision machined threads to provide the strongest, for Sunray Oil Corporation in Osage 
most wear-resistant joints obtainable. As a result County, Oklahoma. 

SPANG DRILLING STEMS, with high strength The new Sunray well Osage No. Il 
joints, give longer than average service and drill (NW 29-26-6) is one of the largest com- 
more footage at lower cost. | pleted to date in the Little Chief area 





| west of Pawhuska. 

| & Magnolia Petroleum has finaled its 

| No. 4 Copeland in the Brock pool in 

| Carter County. Well flowed 286 bbl of 

| oil daily on initial potential. Perfora- 
tions were at 3825-39 and 3861-73 ft 
through casing set at 3936 ft. Total 
depth was 3955 ft. 


fs 


REPLACEMENT BOXES AND PINS 


. . . of the same carbon steel analysis as 
those integral with original stems are 
available in all sizes, lengths and joint 
combinations for forge or electric welding 
to stems when renewal is required. 


For complete information on Stems and (} 





Replacement Boxes and Pins, and for 
FREE CATALOG of other SPANG 
CABLE TOOLS, consult your nearest 
SPANG DEALER or write direct to: 


KANSAS 
& W.A. Newkirk No. 4 in the Rhodes | 
| pool of Barber County has been fin- 
| ished by Continental Oil Company 4 
| a total depth of 4595 ft. On potential 
| test the well flowed 453 bbl of oil daily 
| and 9 bbl of water through 19/64-10. Fs 
choke. Casing was set at 4594 ft with 
perforations into the Mississippi Chat 
at 4523-4538 ft. 


DEPT. 0-7 ° BUTLER, PENNSYLVANIA 


For over 60 years Manufacturers of Spang Weldiess Jars and a Complete Line of 
Cable System Drilling and Fishing Tools for Oil and Gas Wells, Water Wells, 
Prospect Drilling and Shot Blast Holes. 
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Now! In WESTERN CANADA! 


WILSON MANUFACTURING CO., INC. 
ANNOUNCES THE APPOINTMENT OF 


WILSON 


o1L FIELD SUPPLY, LIMITED 
133 Sixth Avenue East « Calgary, Alberta 
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Super “38'' Double Drum Winch—Power Take-off mounted—with Super 65 foot Mast 


BE — ee BUY WILSON 


WILSON MANUFACTURING CO., Inc. 


The HOME of RED IRON e Wichita Falls, Texas, U.S.A. 





RUNNING TOUR with MEN in the INDUSTRY 





> John R. Kinnie has joined The British- 
American Oil Producing Company as dis- 
trict engineer in the company’s Western 
District with offices located in Los An- 
geles, California. Prior to joining British- 
American, Kinnie served the Arabian 
American Oil Company for seven years. 


> John W. Proctor, of Edmonton, has 
been appointed executive secretary of the 
Alberta Division, Canadian Petroleum 
Association, and will make his headquar- 
ters in Calgary. For the past four years 
he had been general manager of the Al- 
berta Interfield Gas Lines Limited. 


>» Key personnel changes in the produc- 
tion department of Union Oil Company 
have been announced. K. C. Vaughan, 
manager of field operations, Pacific Coast 
division, was appointed manager of the 
Natural Gas and Gasoline Department. 
W. OU. Butler, superintendent of the Coast 
division at Santa Maria replaced 
Vaughan. J. L. Stair, superintendent of 
the Coalinga division, replaced Butler. 
H. T. Finney, drilling superintendent of 
the Southern division, replaced Stair. 


>» Three engineering posts in the operat- 
ing division of Great Northern Oil Com- 
pany have been filled. H. J. Morsman, 
Curacao, Netherlands, West Indies, was 
named process superintendent; C. W. 
Gilmore, Rodeo, California, is senior 
process engineer, and Robert J. Johnston 
is process engineer. 


> E. J. Schiffer, general traffic manager, 
Gulf Oil Corporation and subsidiary com- 
panies, has retired from active service. 
He was succeeded by W. M. Johnson. A 
veteran of thirty-nine years of service, 
Schiffer joined Gulf in 1915 as chief 
clerk in the company’s Traffic Depart- 
ment. G. J. Kuech has been appointed as 
assistant general traffic manager to suc- 
ceed Johnson and will assist him. 


> Jim R. Ramsey and H. Alan Nelson 
have announced the opening of their pe- 
troleum consultant offices under the firm 
name of Ramsey and Nelson, in the First 
National building, Oklahoma City, Okla- 
homa. 


> John R. Yoder of Cody, Wyoming, 
production superintendent of the Israel- 
American Oil Corpo- 
ration is supervising 
an experienced 
American crew now 
drilling Israel-Ameri- 
can’s first deep test 
well in Israel. The 
company spudded in 
the well 25 miles 
south of historic 
Beersheba on De- 
—- cember 3 *. its - 

ger license. This well, 
J. R. Yoder the fifth exploratory 
well now under way in Israel, is projected 
to go down to between 7500 and 8500 ft to 
explore the unknown sections below the 
Triassic beds there. Yoder has been asso- 
ciated with oil drilling and production op- 
erations for more than 25 years and has 
supervised the drilling of more than 40 de- 
velopment and wildcat wells in the many 
parts of the Southwest. 





& 
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C. S. Mitchell J.J. Arps 


> Appointment of Charles S. Mitchell as 
manager of all transportation facilities 
of Cities Service, with headquarters in 
New York, has been announced by W. 
Alton Jones, chairman of the board of 
Cities Service Company. Mitchell will 
coordinate the marine, pipe line and other 
transportation activities, as well as crude 
oil purchases and sales, of the Cities 
Service system. 


>» The appointment of John J. Arps to 
vice president in charge of the Economics 
and Evaluation Department has been an- 
nounced by The British American Oil 
Producing Company. A native of the 
Netherlands, Arps was graduated from 
the Technical University of Delft, Hol- 
land. He participated in the completion 
of the tirst orf-snore oil producer drilled 
by British-American on a location two 
miles from the coast in the Texas Tide- 
lands in 1941 and also took an active 
part in initiating the company’s program 
of pressure maintenance by water injec- 
tion in its Steamboat Butte field of 
Wyoming. 


> V. C. Georgescu has been appointed an 
assistant coordinator of the producing ac- 
tivities of Standard Oil Company of New 
Jersey, and Henry E. Winter has become 
regional executive for South American 
producing. 

Georgescu, a naturalized American 
citizen, was long associated with the oil 
industry of his native Rumania, serving 
with a Jersey Standard affiliate there be- 
fore joining the parent organization at 
New York in 1947. 

Winter obtained his B.S. degree in 
chemical engineering at the University of 
Nebraska. He joined a Jersey Standard 
affiliate, Lago Oil & Transport Company, 
Ltd., in Aruba, N.W.I., as a student en- 
gineer in 1935. He joined the Jersey Stand- 
ard Producing Coordination staff last 
August. 


> James D. Hughes, general sales man- 
ager of Lane-Wells Company, has been 
made a vice president of that organiza- 
tion. Hughes is also vice president and 
director of Lane-Wells Canadian Com- 
pany and a director of Well Surveys, Inc., 
of Tulsa, Oklahoma. 


> Lloyd J. Taylor, former manager of the 
Land Department for Floyd L. Karsten, 
has been appointed manager of the Hous- 
ton, Texas, office of Midstates Oil Corpo- 
ration. Prior to his association with 
Karsten, Taylor was for several vears 
district landman for The Ohio Oil Com- 
pany in Houston. 








D. T. Fenwick 


J. O. Rundle 


> Election of John O. Rundle as vice 
president in charge of operations of Loff. 
land Brothers Company has been ap. 
nounced. Rundle, who was formerly vice 
president in charge of operations of Loff- 
land Brothers Company of Venezuela 
and Loffland Brothers of Peru, succeeded 
B. B. Smith, deceased. He will continue 
in charge of all foreign subsidiaries jp- 
cluding Loffland Brothers of Canada, in 
addition to assuming his added duties 
with the parent company. 


>» Southern Production Company, Inc., of 
Fort Worth, Texas, has announced the 
appointment of Dick T. Fenwick as vice 
president. Fenwick has been manager of 
the company’s production and operations 
department and will continue to head the 
department in his new position. An em- 
ployee of Southern Production since its 
organization in 1941, Fenwick succeeded 
Roy C. Williamson, now president of 
Southern Production, as manager of the 
production and operations department in 
January, 1954. 


> Thomas O. Edwards has been ap- 
pointed manufacturing manager of the 
Western Division of Tide Water Associ- 
ated Oil Company. Edwards succeeded 
W. P. Hugo, who retired from the position 
after 41 years of service with the 
Company. 


> Humble Oil and Refining Company has 
announced the appointment of R. J. Schil- 
thuis as assistant manager of the produc- 
tion department in charge of natural gas 
production, casinghead gas plants, and gas 
transportation. He will also coordinate all 
sales of natural gas. He replaced John 0. 
Sue, who retired. 

John J. Carter replaced Schilthuis as 
division superintendent of the gas division. 
John Yeager, gas superintendent, Louisi- 
ana Division, is acting assistant division 
superintendent of the gas division for a 
six-month training assignment. 

R. J. Sullivan was named assistant chief 
engineer of the gas division, but will act 
as chief engineer for a six-month training 
assignment. E. O. Staffel, Jr., chief en- 
gineer of the gas division, replaced Yeager 
in the Louisiana division for a six-month 
training assignment. 

K. O. Gebert, senior district clerk, gov- 
ernment wells district, southwest Texas di- 
vision, was transferred to the Winters 
District, North Texas division, replacing 
H. W. Richardson, who was transferred 
to government wells as senior district 
clerk. W. N. Reese, senior district clerk, 
McCamey district, West Texas division, 
was promoted to assistant district chief 
clerk in the Wasson district. West Texas. 
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Running Tour 


> Seaboard Oil Company has announced 
the following personnel changes: M. E. 
Schwarz, vice president and manager of 
the Mid-Continent Division, has been 
placed in charge of all of Seaboard’s field 
operations and appointed assistant to the 
executive vice president in Dallas, Texas. 
J. W. Rawley, assistant manager of the 











~ARMITE 
DRILL COLLAR 
& TOOL JOINT 





NON-ABRASIVE 
ANTI-GALLING 

LUBES & SEALS 
PREVENTS WEAR 
JOINTS BREAK EASY 
LESS TONG BREAKAGE 
NON-CORROSIVE 


LED-PLATE ANTI-SEIZE COMPOUND 


For Xmas Trees, Valves, Casing, Piping, etc. 


ANTI-SEIZE SEAL 
NON-DRYING 

70°% METALLIC LEAD 
PREVENT LEAKS 

FOR HI PRESSURE 
Hl TEMPERATURES 


At Supply Stores or Nearest Agent 
ARMITE LABORATORIES 
6609 Broad St., Los Angeles 1, Calif. 





Mid-Continent Division, has been elected 
a vice president and made manager of the 
Mid-Continent Division with headquar- 
ters in Dallas. H. B. Rainbolt, assistant 
manager of the Mid-Continent Division’s 
Land Department, has been promoted to 
manager; and E. H. Watkins, supervisor, 
has been made assistant manager of the 
Land Department. J. M. Clayton, co- 
ordinator of the Geological and Geo- 
physical Departments in the Mid-Conti- 
nent Division, assumed this title for all 
company operations. 

H. H. Lawson, manager of the Land 
Department in the Western Division is 
assistant to the vice president and man- 
ager of the Western Division with head- 
quarters in Denver, Colorado. J. F. Me- 
Clung, district landman at Midland, 
Texas, was transferred to the Western 
Division, Denver, as manager of the 
Land Department. H. M. Head, district 
landman at Ardmore was transferred to 
Midland as district landman. R. M. Bis- 
choff, administrative assistant to the ex- 
ecutive vice president in Dallas, was trans- 
ferred to the Western Division at Denver 
to be assistant manager of production. 
E. R. Smith, district production super- 
intendent of the California District, Los 
Angeles, was transferred to the Mid- 
Continent Division, Dallas, as reservoir 
engineer. J. N. Conley, regional geologist 
in the Abilene District, was transferred 
to Denver as chief geologist of the West- 
ern Division. 


> W. H. Conkling of Midland, Texas, has 
become chief geologist for Plymouth Oil 
Company with headquarters in Sinton, 
Texas. He was formerly vice president, di- 
rector and chief geologist of Statex pe- 
troleum, formerly State Exploration Com- 
pany of Texas. 


» Frederick A. Bush, chief geologist for 
Sinclair Oil and Gas Company has been 
transferred from Tulsa, Oklahoma, to 
New York to be assistant to the chairman 
of the company. 

He replaced Hugh M. Russell who has 
been elected president of Venezuelan 
Petroleum Company, Sinclair affiliate, 

Edward L. Steiniger, whom Russell syc. 
ceeded, will have charge of Sinclair 
foreign crude exploration and production 
program. 


>» Frank C. Osment, who has been division 
geologist at Houston, Texas, has been 
made assistant chief geologist at Tulsa, 
Oklahoma, for Stanolind Oil & Gas, It js 
is a new position in expansion of the com- 
pany’s exploration department. 

L. C. Ritts, Jr., who has been explora. 
tion superintendent at Lake Charles, 
Louisiana, succeeded Osment at Houston, 
and L. C. Adams, district geophysicist at 
New Orleans, Louisiana, succeeded Ritts, 
J. T. McMasters, formerly staff geophysi- 
cist at Denver, Colorado, goes to New 
Orleans as district geophysicist. 


> Ben H. Anderson has been appointed 
manager of drilling and production for 
Oceanic Oil Company of Los Angeles, 
California. 


> Vincent I. Verdiana has been named 
acting manager of the foreign department 
of Sun Oil Company. He succeeded 
William C. Taylor who retired. 


>» Sun Oil Company has announced newly 
assigned. divisional representatives of the 
public relations department as follows: 
Edwin C. Kepler, general offices; Judson 
Laird, transportation; and Earl W. Palmer, 
chief of the news bureau. 
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An entire lease is controlled accurately and 
precisely in minutes through this battery of 
Willis Rotary Adjustable Chokes. 





Rotary Adjustable 


Houston: 2012 Taft Street 
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G ways better 


Ae | flow control 


Provines 6 different sized 
choke inserts which are indi- 
vidually positioned in the line 
of flow by a fractional turn of 
the orifice-carrying disc... 
under constant flow and high 
pressure. 


The 6 graduated orifices are 
changed to a new range in 
minutes... without shutting-in 
the well. 


A positive shut-in is made 
by inserting a blank orifice. 


WILLIS OIL TOOL COMPANY 


3440 Pine Ave., Long Beach 7, California 


Odessa: 100 N. Texas Street 
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But geologists have repeatedly objected to 
the use of emulsion muds in exploratory wells 
and rightfully so) because the oil in the mud 
contaminates cores and cuttings and makes it 
impossible to tell whether oil in the samples 
comes from the formation or from the emul- 
son mud. The only solution to the problem 
isto use a non-fluorescing oil for the emulsion 
mud, No-Glo is the only non-fluorescing oil 
commercially available today and our widely 
sattered field jobs to date have proved con- 
dusively that No-Glo does not become colored 
ot fluorescent under drilling conditions. 





Those who visited our booth at the AAPG meeting (Los Angeles 
Biltmore, November 11 & 12), saw a demonstration under black 
light that proved some interesting facts about emulsion muds. An 
emulsion mud will speed up the rate of penetration by slicking 
up the hole, drastically lowering drill pipe torque, reducing wear 
and tear on equipment, depositing a thin mud cake, reducing 
filtrate loss, helping keep a hole ‘to gauge”, and generally 
eliminating many sources of drilling troubles. 


in diesel oil polymerize and oxidize until the 
the diesel cannot reasonably be distinguished 
from crude oil. 


Well logging crews themselves have con- 
ceded that under drilling conditions, diesel 
oil, stove oil, numerous other refined oils, 
fluorescing emulsifiers and crude oil all begin 
to look alike under the ultraviolet light and 
accurate interpretations are impossible. 


No-Glo has improved drilling operations 
without interfering with geological interpre- 
tations, in many diversified domestic fields 
and in two foreign countries, and has been 
used with excellent results in an offshore job. 
For example, No-Glo was used successfully 
by Shell at Weeks Island, Louisiana 
(Gonsoulin-Minvielle State Unit #2) from 


Glo, and numerous foreign patents are pend- 
ing. Licenses to oil companies and their 
subsidiaries to use No-Glo oil on a nominal! 
royalty basis will be considered upon request. 


If an emulsifier is to be used, White 
Magic is a whitish, readily-soluble, pow- 
dered emulsifier that does not fluoresce. 





Together with No-Glo oil White Magic 
forms an excellent low-water-loss emulsion 
mud that has a flexible weight range, is elec- 
trically conductive, easily controlled and may 
be used without caustic soda for moderate 
PH ranges of drilling mud. 


There are also many instances where pipe 
dopes gradually contaminate the mud and 
interfere with core and cutting interpreta- 
tions, To prevent this hazard, insist on 
No-Glo Thread Lubricant when drilling wild- 
cats even though an emulsion mud may not 
be required. No-Glo Thread Lubricant will 
not fluoresce and contains no fluorescence 





il 16,100’ to 18,200’. This was the deepest pro- suppressors. Packed in 50 Ib. pails. 
ducing well in the world when completed. 
- Shell also used No-Glo in another well in this 
e field for spotting opposite pipe that was tightly - 
f stuck at about 9,600’ in a “keyseat”. No-Glo TT ae 
* not only freed the stuck pipe but prevented ae. eS 
‘ complications by introducing no fluorescence = = -- 
h to the mud system. Others are _ se it ~— = 
At the other extreme, core analysts have in wildcats in place of crude oil for freeing 
told us that there is no need to go ms a non- stuck pipe. A supply of 40 to 50 barrels at Again, due to OBI research, a well-recog- 
e uorescing oil—that a diesel oil is adequate the rig ready for use, may save an expensive nized need but hitherto unanswered problem 
~because they can tell the difference in fishing job in case pipe becomes stuck. It is has been solved. If you run into trouble dur- 
" uorescence a cut between a diesel oil and low-cost insurance. ing drilling and would like to switch to an 
n tude oil. In our demonstration under the No-Glo oil is a specially treated oil which emulsion mud that will not affect core anal- 
black light such was not the case. Diesel looks may be added to any clay-water mud in the yses, No-Glo is the only answer. 
very much like condensate, and after aging normal manner. A U. S. Patent has been . 
e under temperature the unstable hydrocarbons allowed to Oil Base, Inc. on the use of No- 


OIL BASE, Inc. 





BRANCHES: Bakersfield « Long Beach ¢ Ventura 
Houston « Odessa * Oklahoma City * Duncan 
Jennings ¢« Harvey « Calgary ¢ Caracas 
Lima, Peru * Paris, France « Cable Address: OBI 


130 ORIS STREET, COMPTON, CALIFORNIA 
Plants in Compton, Houston, Odessa, Duncan 


PRODUCTS 
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Rotary Drillers Donald Advant, Orville senior district clerk. E. P. Selle, jun; 
A. Ivanhoe, Curtis A. Meeks, and Cor- civil engineer, Southwest Texas Divisin Di 
bett F. Rasbeary, of Company Rig 23, Office, was promoted to associate . 
Southwest Texas Division moved with engineer. “= _ 
other rig personnel to the Grand Isle Dis- 
trict, Louisiana Division. » Clyde F, Dowd, manager of Tide Wa, 
Roy Ewing, toolpusher, Aransas Pass ter Associated Oil Company’s easter 
District, Southwest Texas Division, was division traffic department, has Tetired 
transferred to the Grand Isle District, Dowd, who has 33 years of service wit, 
Louisiana Division, as toolpusher. E. F, the company, is one of the founders of Pet! 
Robinett, rotary helper, Means District, the Transportation Club of the American 
West Texas Division, was promoted to Petroleum Institute. He was recently Boo 
regular rotary driller on Rig. No. 48 elected to its presidency. : Pet 
R. G. Watts C. J. Colman at Snyder. E. H. Gallenkamp, senior ie | 
civil engineer, Gas Construction Division, > Allen Howard, formerly auditing ¢. cade 
> Richard G. Watts has been promoted to moved to the Tomball Gas System as dis- partment manager for Shell Oil Company, as Wl 
chief civil engineer and Clare J. Colman trict civil engineer. has been appointed assistant controller the | 
will assume duties as assistant chief civil W. B. Burgess, gas plant superintend- David I. Meriney, formerly assistant ay. exam 
engineer for Magnolia. The advancements ent, Heyser Gas Plant, Southwest Texas, diting department manager, was named A 
follow the retirement of the company’s transferred to the East Texas Gas Plant to succeed Howard. Meriney has been 
chief civil engineer, E. E. Holstein. Both as gas plant superintendent. William H. succeeded by James E. Peck, formerly acet) 
Watts and Colman are members of the Baldwin, compressor plant foreman, Kel- treasury manager for the firm’s Midland, planr 
Texas Society of Professional Engineers. sey Compressor Plant, was promoted to Texas, production area office. Howard, ical C 
. who succeeds A. A. Buzzi, re _— 
gas plant superintendent at Heyser. C. V. 4 *,.. » recently : 
> Humble Oil & Refining Company an- — DeFatta, senior district clerk, Grand Isle Tamed controller, is a graduate of Pa J SSS 
nounced the following changes in its District, was promoted to assistant dis- nstitute who joined Shell 17 years ago, with 
Production Department supervisory per- trict chief clerk, Grand Isle District. gS : . latter 
sonnel. Toolpusher Horace C. O’Rear J. H. Bledsoe, roustabout gangpusher, Recenctia oe ee ee r 
wee pany’s Kermit me 
and Rotary Drillers B. L. Palmer, Bow- Government Wells District, Southwest producing district, has been transferred ade 
man Messer, J. B. Bobbitt, and Ben Du- = Texas Division, was transferred to the producing operations in the som to 8 
Bose, Stratton District, Southwest Texas Means District, West Texas Division, as _in the capacity of assistant prod astra be us 
Division, were transferred along with Rig roustabout gangpusher. J. M. Linscum, foreman vr sa. nitro} 
No. 24 and the rig’s crew to the North roustabout gangpusher, Flour Bluff Dis- ; varia 
Crowley District, Louisiana Division. trict, Southwest Texas Division, trans- > C. E. Lane, assistant treasurer in charge mid- 
Toolpusher W. W. Sills and Rotary ferred to the Odessa District, West Texas of Insurance Department of Gulf Oil | 
Driller E. F. Frazier, W. L. Nelson, and Division, as roustabout gangpusher. Corporation and its subsidiary companies, At 
Guy Bounds, all of the Southwest Texas W. E. Curry, Jr., contract man, Gas retired December 31. J. A. Edwards has unde 
Division, were transferred along with Division, Houston Office, was promoted been elected assistant treasurer, succeed. Chen 
other drilling rig personnel to the Snyder to gas contract supervisor and analyst. ing Lane. A veteran of 39 years of sery- sidial 
District, West Texas Division to man the Worth Nelson, senior district clerk, Katy ice, Lane has spent most of that time 
newly assembled Rig. 48. Gas Cycling Plant, was transferred to the handling insurance matters for Gulf, and -—"— 
Toolpusher Thomas A. VanNess and Pampa District, North Texas Division, as is considered an authority in that field. in C 
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To meet the special requirements of the oil industry, Hercules offers both 
Regular Combination Thread Pumping Tees and Cross Tees. Al! are made is in 
of malleable iron in sizes to meet oxid: 
your requirements and are tested raw 
to 3,000 pounds. A 
tons 
tion 
’ / Sout 
Has both upset and plain threads in the head 
bottom end or tubing connection; a line pipe neer 
thread in the side outlet with plain tubing $1.2: 
thread in top connection and a 1” line pipe 
thread opening on back side for bleeder valve or 
pressure gauge. Made for 2”, 22”, and 3”, plain 
or upset tubing. All 2” Tees have a 2” side outlet; 
all 24%” and 3” Tees have 3” side outlet. 
ey Cross Tees are made in size from 2” to 4” U. 
Combination Upset and with any combination of threads in the several On 
Plain Thread Pumping outlets. There are single threads in each of 
and Flowing Tee the bottom, top and side outlet connections A 
which can be furnished plain or EUE. A 1” Gov 
LP Thread Bl2eder connection is furnished on all had 
Pumping and Cross Tees. On the 4” Cross Tees, a 2” b 
SOLD AT LP Thread Bleeder connection is available. “‘Custom- y 
ALL SUPPLY Made” Special Cross Teés with any combination of Jant 
STORES threads can be furnished upon request. have 
Wut or ti Hercules of ¢ 
or Complete Information Crees Tee are | 
HERCULES TOOL COMPANY a 
Canadian Representative ot 
nee 00 Manufacturers of Oil Field Equipment G. H. OSBORN “a 
GENERAL OFFICES AND PLANT e TULSA, OKLAHOMA 10940 137th Street “i 
Export Representative Oil Field Equipment Co., Inc. *© 30 Church Street, New York, N. Y. Alberta, Canada 8 
B-114 To obtain more information on products advertised see page E-35 THE PETROLEUM ENGINEER, February, 1955 THE 
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DIGEST of NEWS and COMMENT 
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Petrochemicals Still 


Booming 

Petrochemical plants of various sorts 
are still mushrooming in the industry 
as witness several that have come into 
the limelight in recent weeks. For 
example: 

A 30,000-ton per year unit for 
acetylene, to cost $20 million, is 
planned by Simpson Coal and Chem- 
ical Company, at a near-Natchez, Mis- 
sissippi, location. It will be integrated 
with ammonia and vinyl chloride, the 
latter both for the monomer and poly- 
mer products. Ammonia now can be 
made at 60,000 tons per year and will 

e used as anhydrous, as nitric acid, as 

nitrophosphates. Process is a Sacchse 
variation. Plant is to be operating in 
mid-1956. 

Ammonia for the Pacific Coast, 
under the impetus of California Spray- 
Chemical, Standard of California sub- 
sidiary, is reported to have crystallized 
plans for an ammonia unit somewhere 
in California, this also to be operating 
by mid-1956. 

Ammonia unit, the first for New 
England, is to be built by Northern 
Chemical Industries, in a small Maine 
town, Searsport. Capacity will be 125 
tons of anhydrous NH, daily. Plant 
costs total $9 million. Plant has no 
close competitive manufacturer, closest 
isin Virginia. It will use Texaco partial 
oxidation system, bunker C fuel oil 
raw charge. 

Ammonia plant to the tune of 25 
tons per day is under serious considera- 
tion for building in Phoenix, Arizona. 
Southwest Agrochemical Corporation, 
headed by ex-Fluor Corporation engir 
neer Ervin Harvey, promises to spend 
$1.25 million on constructing this plant. 


x * * 


U.S. Rubber Plants 
On Block 


As of early January, 24 of the 27 
Government synthetic rubber plants 
had been contracted for, and it may be 
by the time this is written (Mid- 
January) that some or all the others 
have been optioned. Total long-tons 
of GR-S (tire type) rubber capacity 
are nearly 700,000 tons; the remaining 
90,000 tons are for butyl rubber, the 
product that has little “bounce” but 
holds gases (air) four or five times as 
long as natural rubber. It is employed 
largely for tubes and similar products. 





Refining .. . Petrochemical ... Gas Processing 


Remaining on the sales “block” are two 
copolymer plants—to make astual rub- 
ber from its intermediates—one in 
West Virginia and one in Texas, along 
with a plant in Kentucky that makes 
butadiene from ethyl (grain) alcohol. 
Congress will be handed reports on 
these contracts, and has two months to 
decide to accept or reject the offers. 
Informed sources say the sales, in most 
cases, will go through. 


x * * 


Effective New 
Adsorption Process 
Fluidized activated carbon is the 
main tool in the new fluid char adsorp- 
tion process announced at the Decem- 
ber, 1954, A.I. Ch. E. meeting. It is 
employed in countercurrent, contin- 
uous flow to extract hydrocarbons such 
as ethane and propane from plant vapor 
streams; may be employed to recover 
or concentrate acetylene or other petro- 
chemical products from undesirable 
diluents. Extensive tests indicate the 
new process can compete with “the 
best conventional processes,” say its 
progenitors. Stone & Webster Engineer- 
ing will handle the licensing. Sounds 
like something in the same field as 
some other processes that have been 
brought out in recent years. 


* *& ® 


New Cat Cracker 
For Oklahoma 

Expansion of the refining capacity of 
the Kerr-McGee Oil Industries refinery 
at Wynnewood, Oklahoma, has been 
continued by the completion of a new 
fluid cat cracking unit of 5650 bbl per 
day capacity, and a 200-bbl per day 
polymerization unit. This completes 
the major expansion program that has 
raised the plant throughput from 8500 
to 15,000 bbl per day. 


x * * 


Transparent Film 


Transparent film of strong texture 
is needed now for more than 40 uses 
in the food industry. Olin Mathieson 
has just placed its polyethylene and 
cellophane plants under one roof, in 
North Carolina, closing out polyethyl- 
ene at Cambridge, Massachusetts. 
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Tropical Medicine 
ala 1955 


A half-million dollars to find a pre- 
vention for trachoma! In all the far- 
flung empires of medicine, for your in- 
formation—after I have inquired of 
my Baylor Hospital specialists about 
the meaning—this is a disease of the 
eye which plagues the East. But Arab- 
ian Oil Company didn’t hesitate at that; 
they’re spending $100,000 annually to 
study this disease and find preventive 
means, also to stop its spread. In 
Dhahran, Saudi Arabia, Aramco med- 
ical center, a second floor, including 
three laboratories, is reserved for at- 
tacking this problem. Harvard Univer- 
sity will supply the medical and pro- 
fessional staff, 


x * 


First Crude to Australian 
Refinery 

The first tanker-load of crude to start 
the Kwinana, Western Australia, re- 
finery of British Petroleum Company, 
reached that plant during January, re- 
ports state. 


x & + 


Ammonia a Refining Too! 

Liquid ammonia is a good selective 
solvent for various hydrocarbon types, 
says Dr. M. R. Fenske, veteran re- 
searcher at Pennsylvania State College, 
well known to the oil industry. Am- 
monia is especially suited to produce 
fuels of better burning qualities, and to 
isolate or concentrate fractions in pe- 
troleum that are suitable as raw ma- 
terials for the synthesis of fibers, plas- 
tics, and solvents. 


x *k * 


Texas Boasting? 

Texas’ chemical manufacturing fa- 
cilities will displace New York State 
as the second largest chemical pro- 
ducer in this country within three 
years, says Dr. Harold Vagtborg, presi- 
dent of the Southwest Research Insti- 
tute of San Antonio, speaking to the 
Texas Academy of Science. Vagtborg 
said the state is now fourth in chemical 
manufacturing; now has $334 million 
in construction work underway; com- 
pleted $227 million of chemical build- 
ing in 1954. Bet a native Texan could 
quote bigger figures! 
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Positioning deposit sample in path of X-ray beam. Crystals of the deposit will diffract the beam, and a characteristic 
pattern is recorded on the chart at left. 





“Fingerprint” of the deposit is recorded 
on this chart—showing which compounds 
are present in the deposit sample. 


Comparison of sample “fingerprint” with Ethyl’s masté! 
file of synthesized compounds permits positive identificati® 
of chemical compounds present in the sample. 








eo ett = 
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Ethyl Research “fingerprints” 
engine deposits 


sx since the invention of the internal combustion so Ethyl people turned to X-ray diffraction. But 
gine, refiners and automotive engineers have known here again they met a problem. No master identi- 
+ under certain conditions engine deposits can fication charts existed for these complex chemicals. 
ate problems. Ethyl synthesized many of the compounds they 
“But to this day, no one is certain which of the thought might be in the deposits and made X-ray 
any chemical compounds present in the deposits diffraction “‘fingerprints” of them. Now, with this 
tually cause the trouble. unique master identification file, the majority of 
“Ethyl research people have come up with several complex inorganic chemicals present in engine de- 
thniques that promise to give part of the answer. posits have been identified. 
' One of these new techniques—called the “‘finger- With this basic research tool, Ethyl people are 
int” method—works something like this: studying the mechanism of deposit formation and 
gaining new understanding, which will lead to more 
effective scavenging of engine deposits in the future. 


A special thermal plug is installed in the engine 
gmbustion chamber. Deposits are allowed to build 


on the plug, which is held at a controlled tem- 
ature. After a certain time, the plug is removed, ETHYL CORPORATION 


d the deposits are analyzed. Research Laboratories 


To identify the compounds present in the deposit, 1600 West Eight Mile Road, Ferndale 20, Michigan 
inary chemical analysis proved unsatisfactory, 2600 Cajon Road, San Bernardino, California 


Thermal plug in place in single-cylinder research engine. After a certain period enough deposit builds up on 
its temperature-controlled surface to provide a satisfactory sample. 

















Dr. C. F. (Boss Ket) Kettering 


Dr. T. A. (Tad) Boyd 





INVENTIONS” 


To come in the Future, SAE Told; 


None Can Say What They Will Be— 


Arch L. Foster* 


o prepared this chart to show here 
because I wish to show my fellow en- 
gineers where we have come from in 
the last 50 years, and how perfectly 
silly it is to predict the future.” So said 
the world-famous “Will Rogers of the 
au‘Omotive industry” as one newspaper 
editor called C. F. (Boss Ket) Kettering, 
when he spoke to some 3000 automo- 
tive engineers in Detroit, Michigan, in 
mid-January, at the golden anniversary 
of the Society of Automotive Engi- 
neers. Kettering showed that, while car 
registrations rose from 78,800 in 1905 
to 59 million in 1955, car production 
from 25,000 per year to 6.53 million in 
1954, employment from 13,000 to 
745,009 and weekly earnings from 
$11.43 to $88; installed horsepower 
rose from about one million to about 
six billions. 

Kettering ridiculed benevolently the 
advertised horsepowers credited to the 
present-day cars. “It requires a heap of 
imagination in writing these horse- 
power ads,” he said. Discounting the 
“watered stock” of the advertised horse- 
power of current car models he said 
that “allowing for misrepresentation, 
up to 50 per cent, the new cars this 
year will add about 600 million new 
horsepower to the roads.” 


*Refining and Petrochemical Editor. 


Dr. T. A. (Tad) Boyd, engineering 
consultant for General Moto*s and a 
co-discoverer of tetraethyllead, told of 
the revolutionary work done by the 
Cooperative Research Council (CRC) 
in getting automotive and petroleum re- 
fining scientists and engineers together 
to avoid friction, improve products and 
performance and raise standards in 
every way. CRC was formed by the 
American Petroleum Institute and the 
Society of Automotive Engineers. 

Gas turbine designs, which are being 
tested intensively by General Motors, 
Chrysler and Ford, were discussed in 
this meeting. Ford’s newest is of the 
regenerative free turbine type. Ford de- 
cided that design of component parts 
should precede design and assembly of 
the whole turbine and started with that 
procedure in mind. Several years of 
research have advanced the design 
greatly, but not to the point where it is 
commercially competitive, it was said. 


JP-4 Best Turbine Fuel 

“So far as safety in the air is com 
cerned, JP-4 (jet engine) fuel has the 
best combination of desirable attri- 
butes,” said P. E. Lamoureux of Trans 
Canada Airlines, discussing jet (tur 
bine) engine fuels and their effect on 
the whole jet-power issue. “Especially 
(is this true) in the case of its higher 
spontaneous ignition temperature, its 
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SPECIFIC GRAVITY 


lesser tendency to creep, and the im- 
portant built-in safety factor in its 
minus 76 F freeze-point.” A large num- 
ber of considerations must be taken 
into account in arriving at a decision 
as to the optimum specifications for 
jet fuels. The length of time that ex- 
perience has been gained in these fuels 
is short. 

Trans-Canada Airlines has decided 
that JP-4 is a more suitable fuel for its 
jet engines than “aviation kerosine.” 
Aviation kerosine costs 1.5 cents per 
Imperial gallon more than JP-4, which 
means an annual cost rise of $190,000 
(Canadian) for operating 15 Viscount 
planes. It is axiomatic that the profit- 
able operation of an air line hinges in 
great measure on the price of the fuel 
used. With turbine fuels, the author be- 
lieves the air lines should investigate 
the component cost factors affecting 
fuel price, rather than to take merely 
asingle overall figure per gallon. Safety 
isa large and growing factor in judging 
the fitness of a fuel specification, but, 
said Lamoureux: “There is no safe 
fuel. We believe JP-4 is just as hazard- 
ous as present day (aviation) gasolines.” 
Kerosine has a lower spontaneous ig- 
nition temperature and greater creep 
tendency and thus gives new explosion 
and fire hazards. Also, in general, com- 
bustor deposits increase with decreas- 
ing fuel volatility, that is, heavier fuels, 
and increase also with greater aro- 
matics and olefin content of the fuel. 
Fuel losses and boiling with either kero- 


sine or JP-4 are matters of only aca- 
demic interest; / Ib Rvp or lower kero- 
sine will not boil at any operating alti- 
tude. JP-4 with a 100 F boiling tem- 
perature will boil theoretically in the 
tropics at not lower than 40,000 ft ele- 
vation above sea level. 

Refiners are faced with the econom- 
ics and the technology of making the 
required types of fuels for jets. The 
more restrictive the specifications, in 
terms of the percentage of the crude 
that can be used therein, the more re- 
strictive the freeze-point required, the 
more restrictive the demands for low 
percentages of aromatics, olefins, and 
other components and/or impurities; 
then the greater the fuel cost, the 
lower the amount available from plant 
operations, the more difficult the fitting 
of refinery operations to the problem 
of fuel manufacture. Some of the prob- 
lems encountered include: The higher 
the specific gravity, the lower the weight 
per gallon; for a given tankage, the 
heaviest fuel is more desirable; for a 
given total load, and therefore the 
highest payload, the lightest fuel (spe- 
cific gravity) is most desirable. Inevit- 
ably, a compromise must be arrived at 
after considering all important vari- 
ables in fuel types and fuel-engine per- 
formance. Generally, this author says, 
it is preferable to use a fuel with the 
maximum Btu per pound, in order to 
carry maximum pay load in the plane, 
the total load of which is limited to 
some maximum. 
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Relationship b:tween ccst per gallon, 
specific gravity, and Btu’s per dollar for 
jct enzine fuels. 


Only Kerosine and JP-4 
Suitable Fuels 

For the refiner, the range of jet fuel 
specifications is the important data. As 
of 1951-53, the gravity range in these 
fuels (JP-4) was from 53.6 to 55.1! 
(1951); 50:5 (grade) 45.6 (Referee, 
1952); 52.1 (Grade, 1953); 45.4 (Ref- 
eree, 1953); 37.3 (Grade JP-5, 1953). 
Distillation ranges were 10 per cent 193 
(1951), 90 per cent 440 (1951); to 240- 
461 (1953). Grade JP-5, 1953, ranges 
from 10 per cent 397 to 90 per cent 
491. Freezing point was normally 
minus 76 F, with minus 54 F, 1953 
JP-5. Minimum sulfur requirements 
have ranged somewhat, from 0.35 pe 
cent, JP-3 (1951), with 0.0005 per cent 
mercaptan sulfur, 0.077 (JP-3, 1953), 
0.074 (Grade JP-4, 1953), and 0.46 
(JF-5, 1953). Variations in all specifi- 
cations indicate the uncertainty at any 
given time as to the optimum specifi- 
cation range in all these properties. 

The conclusion as of the present is 
that “Kerosine and wide-cut JP-4 fuel! 
are acknowledged to be the only two 
fuels that are suitable for commercial 
operations today, and for the next 5 
years.” 

Wide-cut gasoline is another name 
tor JP-4 jet engine fuel. Because this 
fuel has been standardized by U.S. and 
Canada as well as the United Kingdom, 
we are learning a great deal about 
its behavior in engines, and about con- 
trolling its significant properties by 
means of specifications. As parts of this 
Jearning, the smoke volatility index has 
been included and Bromine number has 
been eliminated, along with relaxing the 
distillation range. 

Further developments in power- 
plants and airframes may make heavie! 
fue!s, such as gas oils and diesel type 
fuels, desirab!e for jet engines, although 
this development may not, and prob- 
ably will not, be realized for several 
years. 

Therefore, for the refiner, the only 
course is to stay abreast of progress, 
and keep informed always as different 
specifications for the fuels are brought 
out. 

The so-called JP-5 fuel is deve!oped 
to allow its ad-mixture with aviation 
fuel to yield a jet or turbine engine fue! 
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E. T. McLaughlin discussed at length 
the subject of “An Oil Company’s View- 
point on Civil Aircraft Turbine Fuel.” 


especially to meet Navy aviation prob- 
lems. It is not likely to appear as a com- 
mercial aviation turbo-fuel. 

Among the many significant facts 
that have been unearthed in this turbine 
engine fuel study, we have determined 
that what Lamoureux calls “lamp for 
China” kerosine is not good enough. 
The turbine engine requires a good 
quality fuel, made to tight specification 
requirements if it is to give reliable, 
trouble-free service. 

Freezing point is one of the major 
requirements. British aviation kerosine 
is, therefore, to a minus 40 F freezing 
point; Canadian is set at minus 55 F, 
while U.S. kerosine is at minus 76 F. 
The adoption of these lower freezing 
points eliminates many crudes and adds 
sharply to the increase in cost, decrease 
in availability. 


Oil Companies Helping 
Aviation Industry 

The decision as to what fuel shall 
be used in commercial turbo-transports 
rests with the airline, this author be- 
lieves. It is stated that most of the ar- 
ticles discussing this all-important prob- 
lem come from companies other than 
airlines. Some engine makers have dic- 
tated the fuel the lines should use. 
“Several oil companies,” says Lamou- 
reux, “have delved pretty deeply into 
the subject and have tried to lead the 
airlines by the hand.” 

The gist of this very important dis- 
cussion appears to be that the field is 
still wide open. Our knowledge of the 
effects of various specification limits on 
fuel performance must be investigated 
further, that certain apparently funda- 
mental factors must control fuel prop- 
erty selection, and that nothing, so far, 
shall be taken for granted. Sketchy and 
inconclusive data have been relied on in 
many cases in the immediate past to 
support conclusions, because too little 
data were available to give really ade- 
quate support. Development of much 
more data can be expected, and must 
be had, within a short time. 


Lubricants, Metals, Available 
For Turbines 
Stainless steels (tool steels) are show- 
ing great promise as materials for roll- 
ing contact bearings in aircraft tur- 
bines, for the tremendously high tem- 
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peratures therein, says R. L. Johnson 
and E. E. Bisson of NACA, Cleveland. 
Tool steels show wear and friction 
properties equal to SAE 52100 steels. 
Some of the synthetic lubricants show 
some good promise of lubricating prop- 
erties extending the limits (temperature- 
wise) of liquid lubricants. Some solids 
and gases show promise as lubricants 
for temperatures beyond those that the 
liquid lubricants can manage. A great 
deal of research is necessary to de- 
termine the principles controlled by 
these conditions. Some studies have 
shown that molybdic sulfide in a roll- 
ing contact bearing has shown promise 
of operating practicability well above 
1000 F or 13,500 rpm; also graphite 
has shown some advantages at much 
above these conditions. 

The highest bearing temperatures 
can be used when employing solid and 
gaseous lubricants. Of these so far 
tested, molybdic disulfide, MoS,— 
known as Molykote in one commercial 
form—and graphite (form of carbon), 
show the best results in (experimental) 
research, allowing operation of test 
bearings at up to 1000 F. Johnson and 
Bisson believe that these solid and 
gaseous, i.e., air, lubricants must be 
considered for the highest temperatures 
encountered in turbine operations. 
These two solids permit operation at 
“DN” values of 900,000 to 1,000,000, 
the largest value being equivalent to a 
speed of about 13,500 rpm for an ap- 
proximately 3-inch shaft. 

Next to these products, a mixture of 
silicones and diesters has shown the best 
results at temperatures well above those 
limiting petroleum lubricants. Sim- 
ilarly, new (and future) synthetic lubri- 
cants show, or promise to show, ad- 
vantages well above petroleum lubri- 
cants. The comparative temperature 





Right, R. D. Kelly, United Airlines, chair. 
man of the meeting on turbine fuels; and 
M. S. Hardin, Allison Division, General 
Motors Corporation, secretary of the tur. 
bine fuels session. 


limits of these various lubricants are 
shown by the authors as: Grade 1010 
petroleum, about-500 F; diesters, about 
700 F; synthetic fluids, 850 F; and 
about 1000 F. 


Refiners Must Make These Lubes 
The cue to refiners of petroleum is 
that if these lubricants are to be made 
—and they will be—the refiners prob- 
ably along with the petrochemical in- 
dustry will and must make them. The 
refining industry, in cooperation with 
the automotive industry, has greater 
know-how about lubricants than all the 
rest of 20th century industry. Already 
automotive equipment is straining to go 
beyond the capabilities of pure petro- 
leum hydrocarbons, no matter how 
these are refined. Additional agents 
(strengtheners) are already in general 
use to improve the petroleum oil's 
ability to carry excessive bearing loads, 
if these loads are not carried contin- 
uously and well, the modern engine 
breaks down in a matter of yards’ dis- 
tance. Of the liquids, the one giving 
the highest and the lowest temperature 
operation is the silicone—an organic- 
petroleum material in which some car- 
bon is replaced by silicon (metal); 
but this material, effective at minus 65 
F specification requirement, is a poor 
lubricant for alloys containing iron. 
Mixed with a diester, the low tempera- 
ture viscosity is raised somewhat, but 
the high temperature rating is lowered 
only a small amount. These silicone- 
diester products are under intensive re- 
search by the industries interested. 








Costs of Jet Fuels 
Of the three fuels, kerosine, JP-l, 
and JP-4, the refining industry can 
supply any one of these at about the 
same price for the first and last. JP-! 
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Left to right, H. A. Fremont, General Electric Co.; P. E. Lamoureux, Trans-Canada Air- 
lines; E. V. Albert, General Electric Co.; E. J. McLaughlin, California Research Corp.; 
and C. A. Weise, Douglas Aircraft Corp., the group that constituted a discussion panel 
on turbine fuel requirements. 


will be the highest priced of the three 
say E. J. McLaughlin and J. A. Bert, 
California Research Corporation. The 
small demand for jet fuels will have 
little effect on fuel availability of any 
of these grades. For ground handling 
and crash conditions, JP-4 is not so 
safe as the other two. Note in con- 
densed Table 1 that the 10 per cent 
evaporated boiling point of JP-4 is 125 
F below that of JP-1, 160 F below kero- 
sine specified. Furthermore, good per- 
formance and satisfactory engine life 
are assured if the engine is designed 
for the specific fuel. 


TABLE 1. Typical properties of kerosine 








Inspection JP-1 JP-4 Kerosine 
Gravity, ° API...... 42.2 52.1 43.0 
Distillation temp., °F 

10% Evap........... 345 220 380 
90% Evap........... 437 421 480 
Freezing point, °F. . . <—76 <—76 20to—40 
Aromatic content, vol%. 14.3 ~ wae 10 
Heat of combustion, net, 
tu/Ib Se a 18,556 18,714 18,600 
Btu/gal. 125,800 119,900 126,000 
Hydrogen-carbon ratio.. 0.1610 0.1649 
Flash, tagclosedcup,°F. 110 —54t 135 


+ Calculated. 


Low Cost, Operability, 
Airman’s Goal 

“Operation with kerosine or heavier 
fuels is Very attractive from a cost 
standpoint,” said C. A. Weise of Doug- 
las Aircraft. The fuel must be careful- 
ly controlled and carried in worldwide 
supply. The refiner, the engine manu- 
facturer and the aircraft designer, all 
must collaborate to fit all these factors 
together to make all fit the demands of 
the conditions under which all must 
operate. The turbine is essentially a heat 
converter; the primary consideration 
economically is Btu per dollar. Fig. 3 
shows the relationship between Btu per 
dollar, product range (specific gravity), 


and cost per gallon for the range of jet 
fuels that now may be considered. 
Fig. 3 (Fig. 2 in Weise’s paper), shows 
the relationship between specific grav- 
ity, cents per gallon and the resultant 
Btu’s per dollar for gasoline, JP-4, 
kerosine and diesel fuel, a solution that 
must be worked out by all who are ac- 
tive in either making or using turbine 
fuels. 


Is Pampering Jet Engines Needed? 

“Our experience indicates that in the 
engine-fuel relationship, jets do not 
have to be pampered” say H.A. Fre- 
mont and E. V. Albert, General Elec- 
tric Company engine makers. This 
statement in a nutshell is the answer of 
one engine designer-builder to the ques- 
tion of “Shall complexity be a neces- 
sary rule in fuel specifications?” The 
engine is not a limiting factor in selec- 
tion of commercial turbo-powered air- 
craft. Requirements above those men- 
tioned below are dictated by the fact 
that the fuel is to be used in aircraft 
flying; other factors not controlling the 
engine’s operation per se include 
economics. 

Aircraft turbine engines can be de- 
signed to burn any petroleum fuel 
defined by these general requirements: 

Volatility defined by boiling range, 
need not be narrow, as is avgas. 

Viscosity only at the low tempera- 
ture end need be specified; if freezing 
point is controlled, fluidity at higher 
temperatures must be provided. 

Heat of combustion is basic to the 
thermodynamic engine cycle; that is, 
energy developed is proportional to 
Btu’s per unit of fuel. 

Specific gravity limits must be as 
broad as possible, but not infinite. 

Flame speed is one of the most 
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fundamental of the properties since this 
item dictates the size and weight of the 
combustion system in the engine 
Within the practical limits of usable 
fuels, flame speed varies but little and 
is not a serious problem. Similarly 
carbon/hydrogen ratio variation in 
these fuels considered is small and does 
not affect combustor design greatly. 
The conclusion that appears to be 
obtainable from these authors’ paper is 
that while fuel properties must be con 
trolled within some limits, these limits 
are not critical. Adherence to the mini 
mum specifications should result in a 
fuel of lowest cost to the operators. 


Fuels and Lubes vs. Octane Needs 
All “straws in the wind” of automo 
tive fuel and lubricant requirements 
indicate that the refiner may take some 
of the load off his motor fuel refining 
department by raising the demands on 
his lubricating (crankcase) oil refining 
unit, if C. O. Tongberg, R. W. Scott 
L. E. Moody, N. V. Hakala and C. | 
Fleming, Jr., of Standard Oil Develop 
ment Company are to be believed. Re 
porting on the effects of fuel and lubri 
cant properties on engine performance 
and especially on octane requirements 
they state that volatile fuels in combi 
nation with multi-viscosity lubricants 
reduce “substantially” the octane re 
quirements of an engine as compared 
to its needs with conventional fuel 
lubricant combinations. Based on dat: 
obtained up to now, it seems entirely 
feasible to engines of 9.5:1 and 10:1! 
compression ratio on 98-99 research 
octane number fuel of the proper vola 
tility and using a multi-viscosity lubri 
cating oil in the crankcase. To do the 
same job with “conventional” fuels and 
lubricants will require 100 octane num 
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ber or higher, due to the demands for 
octane number products typical of the 
present and past. One would-be bright 
spot appears on the horizon when it is 
stated that as these ultramodern fuels 
and lubricants come into more general 
use, boosts in compression ratios, and 
thus in performance and total power 
output, may be accomplished by engine 
designers without any increase, cor- 
respondingly, in octane rating of fuels. 

Commenting on this development, it 
must be observed that as volatility is 
increased under present refining prac- 
lice limitations, the total yield of motor 
fuel of a given octane rating decreases. 
This necessitates refining more barrels 
of crude, with the resultant increased 
demand on crude reserves, and added 
output of all other commercial prod- 
ucts, the latter being sometimes a bless- 
ing, sometimes a burden on the refiner. 

There again, two possible and prac- 
ticable strings are found for the re- 
finers’ bows: Additional recovery of 
light products and use of more butane, 
and/or changes in refining operations 
that will yield more light hydrocarbons 
from the same number of crude barrels 
processed; or, the taking of more light 
stuff from the natural gasoline manu- 
facturers, who heretofore have always 
had volatility and octane numbefs “to 
burn” if the refining industry would 
take it. While more volatile fuels are 
obviously better from a technical and 
power standpoint, the economics of the 
refining industry, and thus of the car 
owner-operator, is damaged by reduc- 
tion of fuel yield; by added refining 
costs for lubricants or fuels, or by added 
restrictions in crude quality required 
to meet more costly product specifi- 
cations. 

The role of the refiner in_ these 
matters is not easy, but these same de- 
velopments are “the path of progress,” 
and in one form or another will prevail. 
These short steps all are in the direc- 
tion of the goal pointed out years ago 
by Kettering who stated, in direct terms 
that “the gasoline engine (Otto Cycle) 
can be made to do anything the diesel 
engine will do, and do it better!” 


Vapor Pressure and Vapor Lock 

Production of more volatile gaso- 
lines will save money for motorists, but 
arbitrary restrictions in some areas pre- 
vent the refiner from passing these sav- 
ings on to the motorists, said Gilbert 
Way of Ethyl Corporation, D. P. Heath 
and R. H. Thena of Socony-Vacuum. 
These researchers, among the most ex- 
perienced in this field, found in testing 
more than 100 cars of every descrip- 
tion, in New Jersey and in Southern 
California, that: (1) To overcome the 
situation created by these arbitrary re- 
strictions, the ASTM and federal speci- 
fications for motor fuel should be 
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altered to include a “more realistic con- 
trol of the vapor locking tendencies of 
gasolines”; (2) the average motor gaso- 
line in the United States can be more 
volatile, with safety, provided a proper 
control procedure is used. In some 
areas the average gasoline approaches 
the safe level established by field tests; 
(3) Reid vapor pressure alone is not 
an adequate procedure for controlling 
the vapor-locking tendencies of motor 
gasolines. In fact, some motor fuels of 
normal vapor pressure have a higher 
locking tendency than some other gaso- 
lines of above-normal vapor pressure. 

The upshot of all this is that we 
have outgrown the Reid vapor pressure 
test, it appears, in its present form and 
need a new yardstick to measure the 
effective volatility of motor fuels. No 
greater contribution has been made re- 
cently to the economics of the refining- 
natural gasoline industry, and so to the 
automotive industry than the implica- 
tions, as well as statements made in the 
papers given before this SAE meeting. 
In fact these authors stated: “Gaso- 
lines of the volatility level of those used 
ber or higher, due to the demands for 
in the tests and meeting the ASTM and 
federal specifications can be produced 
by the extensive use of natural gaso- 
line.” Where low-cost natural is avail- 


able, these savings can be passed on to 
the motorist but when natural gasoline 
is high in price savings cannot be ep. 
joyed by the fuel consumers. 

An investigation of the use of various 
detergents to prevent or minimize low 
temperature sludge in crankcases has 
revealed a new class, nitrogen-contain- 
ing polymers, which has shown spe- 
cially advantageous results in_ this 
sphere, according to R. L. Willis and 
E. C. Ballard, of duPont’s petroleum 
laboratory. Exhaustive tests show that 
benzene insolubles and insoluble ‘resin 
content in used oils are influenced by 
the amount of detergent in the oil. Low 
temperature performance of detergents 
appears to be related to the water 
sensitivity of the detergents. Some de- 
tergents lose their effectiveness when 
exposed to small amounts of water in 
the system. Again, detergents that are 
effective at high engine temperatures 
are not necessarily effective also under 
low temperature operation. Much work 
remains to be done in this field, which 
is rapidly assuming increased impor- 
tance to refiners, automotive designers, 
and operators alike. kek 





(Editor’s Note: A symposium on smog, its 


causes, effects and treatment, was presented 
it this meeting. Discussion and summary of 
this series of papers will appear later in The 


Petroleum Engineer. 


PLANT AID 





Rate of Spread of Salt 
on New Snow 


George E. Mapstone 


One of the problems arising each 
winter in many parts of the world is 
the removal of snow from roadways so 
that it does not interfere with traffic. 
Clearing of public roads is normally 
the responsibility of the municipal 
authorities but private roadways and 
yards remain the responsibility of the 
owner or user. 

For small areas and light falls it is 
a relatively simple matter to clear the 
snow manually, but for larger areas 
this becomes very costly and time- 
consuming. The use of salt to melt 
snow is commonplace and is simple 
and effective if applied in the proper 
amount before the snow has been 
consolidated. 

Whiffen and Price* have shown that 
the minimum rate of spread of salt 
should be 1/80 Ib per sq yd per deg F 
below 32 F. This rate is based on the 
usual specific gravity of newly-fallen 
snow of 0.06. If the specific gravity of 
snow varies significantly from this 
figure, the rate should be adjusted ac- 
cordingly. The salt should be applied 
promptly and uniformly, and it is pos- 
sible to clear up to 6 in. of snow in 
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this manner without difficulty, but it is 
inadvisable to use this method below 
20 F if the temperature is falling. 

Example: What is the required rate 
of spread of salt on 5 in. of fresh snow 
at 24 F? Connect 5 in. on the depth 
(right hand) scale with 24 on the tem- 
perature (center) scale and extend to 
give 0.5 lb per sq yd on the rate (left 
hand) scale. 


Reference 


*Whiffen, A. C., and Price, W. I. J., Chem. 
and Ind., (1954), 230-7. 
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Construction of the $14,000,000 Imperial Oil Limited lubricating plant 
at Edmonton, Alberta, Canada, is expected to be completed by the sum- 
mer of 1955. The above photograph shows the general process area with 
existing refinery towers in the background. 





Precast cencrete supports are Iccked into piace to hold 
overhead lines. The lubricating plant will process 2099 
bbl in the manufacture of 55 different kinds of autcmotive 


and industrial oils. 


Standard Oil Development Company and Im- 
perial Research and Engineering Departments 
pour experience, engineering studies, and ex- 
perimental data into making the new continu- 
ous operating unit modern and efficient. 


An important step in the industrial growth of Alberta was taken July 
14 when Imperial Oil began construction of lubricating oil manufactur- 
ing facilities at its Edmonton refinery. The company will spend about 
$14,000,000 on the project, which will include processing equipment 
and a modern packaging plant. Construction is being carried out by 
Canadian Kellogg Company and the plant is scheduled to go on stream 
in the summer of 1955 with a capacity of 2000 bbl a day of 5 different 


automotive and industrial oils. 
Design of the plant is another 
accomplishment of Imperial Oil’s 
manufacturing department engineering 
division at Sarnia, Ontario. The de- 
signers drew on years of experience 
acquired at Canada’s first lube oil plant 
at Imperial’s Sarnia refinery and vast 
stores of experimental data and engi- 
neering studies conducted jointly and 
separately by Standard Oil Develop- 
ment Company and by Imperial’s re- 
search and engineering groups. Their 
alm was to make the Edmonton lube 


oil plant the most modern and efficient 
that could be built in the light of cur- 
rent technical knowledge. Perhaps the 
most progressive feature of the plant 
is that it is designed for continuous 
operation. 

Units that will process the oil for 
production of finished lubes are: 
Vacuum pipe still, phenol treating, ke- 
tone dewaxing, and hydrofining. Asso- 
ciated facilities include a catalytic re- 
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Canadian Lube Oil Plant Last Word in Design 


former, a Dowtherm unit, a blending 
and packaging plant, and expanded re 
finery utilities, offices and laboratory 

The vacuum pipe still, which was 
built at Edmonton refinery in 1952 
was designed to permit easy alteration 
for the production of feed stream foi 
lube oil manufacture. This revamp 
was Carried out in late 1954. The unit 
now has four side-streams instead of 
the former two, and operating condi- 
tions have been varied to produce dit 
ferent grades of feed stock. By changes 
to the unit processing conditions, these 
basic feed stocks can be increased to 
seven lube oil base stocks. 


Phenol Unit Heart of Plant 

The phenol-treating unit is the int 
tial process that lube oil distillates en 
counter. This is a process in which dis 
tillates from the vacuum pipe still are 
treated with phenol to improve viscos 
ity index to remove compounds that 
form sludge in use. Flow and _ lubri- 
cation properties of an oil with 
high viscosity index change very little 
with changing temperature. Oil with 
a low viscosity index thins out at high 
temperatures and thickens at low 
temperatures. 

The heart of this unit is the treating 
tower, which contains 16 dispersion 


C-11 


























































































The two men above are in charge of con- 
struction work on Imperial’s lube plant. 
Left is W. R. Stevenson, Imperial Oil resi- 
dent engineer, and right Adolph Finik, 
construction manager for Canadian Kel- 
logg Company. 


plates. Oil is charged to the lower sec- 
tion of the tower and phenol to the 
| upper section to give the oil a counter- 
current treat. The raffinate, or treated 
oil, is taken overhead and subsequently 
| flows through a dephenolizer and a 
| phenol stripper and to the dewaxing 
unit. The bottoms from this tower— 
| phenol with extracts from the oil feed 
—are delivered to a recovery system 
| where phenols and extract are sepa- 
} rated. Separation is accomplished by 
low pressure and high pressure evap- 
orators in series operation. Overhead 
from the low pressure evaporator 
flows to a dehydrator, the bottoms 
of which return to phenol tankage. 
The bottoms from the low pressure 
evaporator are charged to a high pres- 
sure evaporator, the overhead of which 
flows to phenol tankage. Bottoms from 
the high pressure evaporator (oil ex- 
tract) flow to an extract stripper where 
phenol is removed before this oil is 
delivered to the refinery cracking unit 
feed. Dehydrator overhead (phenol 
plus water vapor) is delivered to an ab- 
sorber where untreated oil is used to 
recover phenols. 

Phenol-treated oil is next charged 
to the dewaxing unit for pour improve- 
meni. Waxy compounds present in cer- 
tain. crudes must be removed to prevent 
solidification at low temperatures. 


Five Section Dewaxing Unit 

The dewaxing unit can be roughly 
divided into five processing sections: 
Chilling, filtering, oil recovery, wax re- 
covery, and dehydration. Associated 
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PHOTOS COURTESY IMPERIAL OII 
facilities are the refrigeration system 
and the flue gas system. 

Phenol-treated oil is first processed 
in the chilling section. Treated oil is 
mixed with a ketone solvent and heated 
to insure intimate contact and then is 
cooled with water, cold filtrate, and 
finally shock-chilled in scraped surface 
chillers using propane refrigerant. 

The chilled oil-ketone stream flows 
from a filter feed surge drum to the 
filtering section. Crystallized wax is re- 
moved in rotary filters and washed free 
of oil with more ketone solvent. De- 
oiled slack wax is pumped from a surge 
drum to the wax recovery section. In 
this section wax-ketone mixture is de- 
livered to a wax recovery tower where 
remaining ketone is stripped from the 
wax, which is delivered to cracking 
unit feed tankage. Recovered ketone 
flows to the dehydration section. 

Filtrate from the filtering section 
made up of dewaxed oil and ketone is 
pumped to the oil recovery section. 
Ketone is separated from oil in a series 
operation consisting of a low pressure 
recovery tower, a high pressure recov- 
ery tower, and an oil stripper. Oil from 
this section. flows either to the hydro- 
finer or stock tankage. Recovered ke- 
tone is delivered to storage or, if wet, 
to the dehydration section. The recov- 
ered ketone passes to tankage where 
it is stored prior to reuse in the process. 

The propane refrigeration system for 
shock chilling is made up of compres- 
sors and coolers that are common to 
most refrigeration units of similar size. 

The flue gas, which is used for 
blanketing, purging, and blowing of 
filters, is delivered by compressors 
taking suction on a flue gas generating 
unit. 

Hydrofining Takes Over 

Dewaxed stock is charged to the 
hydrofining unit. This final step in the 
manufacturing of lubricating oil base 
stocks is required to reduce oxygen, 
nitrogen, and sulfur compounds and 
to give the oil stability by saturating 
any unsaturated compounds in the 
oil. 

In this unit dewaxed oil and hydro- 
gen are heated to a high temperature 
and then flow together through a 
catalyst bed in a reactor. Gases from 
the reactor are cooled and delivered 
to the refinery fuel gas system. 
Treated oil flows from the reactor to 





Catformers for Canada 


Atlantic Refining Company has 
licensed use of its catforming 
process at four Canadian refineries 
—British-American’s Montreal and 
Calgary plants and Husky’s Moose 
Jaw and Fort William plants. 














a stripper where residual hydrogen 
and hydrogen sulfide, along with 
cracked reaction products, are steam. 
stripped from the oil, condensed, and 
delivered to slop tankage. The treateg 
oil from the stripper bottom is finally 
delivered to a vacuum dryer for mois. 
ture removal and then through a filter 
for complete cleaning before going to 
lube oil blending base stock tankage, 

Hydrogen for the hydrofining op. 
eration is obtained from a catalytic re. 
forming unit. In this unit, a middle 
cut virgin naphtha stream from a crude 
pipe still is greatly improved in quality 
while hydrogen is produced in the op- 
eration. This is accomplished by sub. 
jecting the virgin naphtha stream to 
high temperature and pressure in a 
series of three furnaces and reactors 
in the presence of a catalyst. 

The reactor product is sent to a 
hydrogen separator where the hydro- 
gen is removed, scrubbed with caustic 
for hydrogen sulfide removal and dried 
before going to the hydrofining unit. 
The liquid product from this high 
pressure hydrogen separator flows to 
a stabilizer tower where the gases are 
removed and delivered to the refinery 
fuel gas system. Stabilized reformate 
is withdrawn and delivered to gasoline 
tankage. 

The Dowtherm unit is to provide 
liquid Dowtherm for reboiler duties 
in the phenol treating and dewaxing 
units and for feed preheat in the hydro- 
fining unit. The sytem is designed so 
that the above units can be operated 
independently if required. The unit is 
made up of a storage drum, a surge 
drum, and two furnaces. The Dow- 
therm liquid is heated in the furnaces 
and is pumped to the various points 
where heat is exchanged with the 
streams being processed, before return- 
ing to the unit surge drum. 


Lube Blending Last Step 

The finished oils from the above 
processes are routed to base storage 
tanks and from there routed to the lube 
oil blending and packaging plant. At 
this plant the 7 base stocks are mixed 
with additives in correct proportions to 
make 55 grades of finished industrial 
and motor oils. These oils are packaged 
into quarts, gallons, and 45-gallon 
drums in automatic and semi-automatic 
operations. Oils which move in large 
volume are also handled by tank car. 

To service the new equipment the 
refinery’s utilities are being expanded: 
New electric substations, a new steam 
boiler, additional water cooling tower 
capacity, expanded fuel gas system and 
increased domestic utility requirements. 
Expansion of office and _ laboratory 
facilities is also part of this program. * 
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. .. high yields . . . low cost . . . proved 
performance. And for its new Catformer at 
the Atreco Refinery, Atlantic specified Swart- 
wout’s Autronic Control System—the revo- 
lutionary step forward in sensitive, precise 
process control. 

It senses . . . controls . . . indicates and 
records pressures, temperatures and flow. 


Atlantic’s Catforming means high octanes 


| JC Reformer at Atreco Refinery 


features Swartwout Autronic Control 


. 


And the Autronic System does it electroni- 
cally without boosters, slide wires, motors or 
troublesome air lines. 

Call in our engineering representative to 
explain how the Swartwout Autronic Con- 
trol System can bring newaccuracy and speed 
to your process instrumentation. Or write 
today for literature on the proven Swartwout 
Autronic Control System. pen 





wdleonic 
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AUTRONIC PANEL for new 
Catformer in Atlantic's 
Atreco Refinery, near Port 
Arthur, Texas, largest 
electronically controlled 
refining unit in America. 


REAR OF PANEL shows 
neat, easy-to-maintain 


THE SWARTWOUT COMPANY «+ 18511 EUCLID AVENUE + CLEVELAND 12 + OHIO 























Autronic instruments. 
No dead band means 
greater sensitivity. 





Photos: Courtesy Atlantic 
Refining Company. 
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Looxing up at main fractionator (right) and reactor (center) in the fluid 





catalytic cracking unit at Montreal East refinery of B-A. 


Main fractionator and reactor towers at B-A’s Montreal East refinery. 
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B-A Processes 2!2 Million Barrels a Month 


Grow H of refining operations of 
The British American Oil Company 
Limited was dramatically telescoped 
last June when the new Orthoflow B 
catalytic cracking unit went into opera- 
tion at the company’s refinery at Clark- 
son, Ontario. 

An interested spectator was Bob 
Reid, a filler at the refinery. Bob began 
his company service at Toronto re- 
finery in 1918. At that time, B-A’s only 
manufacturing plant had recently 
undergone an expansion program 
which increased its original throughput 
10 times—from 3000 bbl monthly 
(processed by two 150-bbl cheese box 
stills) to 30,000 bbl monthly. 

Today crude oil processed at the 
company’s 5 refineries at Montreal 
East, Clarkson, Moose Jaw, Calgary 
and Edmonton amounts to 2,600,000 
bbl monthly. All this expansion has 
taken place within the working life- 
time of Bob Reid. 


Toronto Refinery—B-A’s First 

Opened in 1907, one year after B-A 
organized as a charter company, the 
company’s first refinery at Toronto 
comprised three acres of land on the 
city’s eastern lakefront. The main prod- 
uct was, of course, kerosine. When the 
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New B-A Shawinigan chemical plant makes 


Canada self-sufficient in phenol and acetone 


David L. Campbell 


young company enlarged its marketing 
operations in Ontario and_ entered 
Quebec, the refinery was enlarged to 
the capacity Bob found when he started 
working there in 1918. 

During the early 20’s, considerable 
work was done on pipe stills and frac- 
tionating towers and in 1924 the Bell 
process was installed at Toronto re- 


finery with an initial capacity of 1500 
bbl daily. This was eventually raised 
to 2000 bbl daily. In 1926 the installa- 
tion of a Cross unit for cracking was 
made at a second plant of the refinery 
and, within three years, two Dubbs 
units were also added. 

By this time the original three-acre 
plant had grown until it covered 40 





David ks 
Campbell at- 
tended Univer 
sity of Sas- 
katchewan and 
in 1934 gradu- 
ated with the 
degree of B.Sc 
in chemical en- 
gineering. H: 
joined British 
American Oil's 
refinery at Moose Jaw as a laborer im- 
mediately after graduation. He was 








The Author 


soon promoted to meterman and then 
cracking plant operator. 

Later he was transferred to the com- 
pany’s absorption plant at Turner Valley 
as an operator. He then became a chem- 
ist at Coutts refinery and refinery chem- 
ist at Montreal East. Between 1939 and 
1948 he was assistant superintendent 
and superintendent at Calgary refinery. 
In December 1948, he was named man- 
ager of refineries and later became 
manager of manufacturing at head office 
in Toronto. In 1954 he was appointed 
vice president of manufacturing. 
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AERIAL VIEW OF BRITISH AMERICAN OIL’S EDMONTON REFINERY, OPENED IN 1951. 


acres and consisted of two refineries 
strung across the Don River. Capacity 
was 450) bbl of crude oil daily. Lat- 
terly, production of lubricating oils and 
waxes was reduced and the function of 
the refinery became that of a skimming 
and cracking plant to produce gasoline, 
kerosine, light fuel oil, and coke. 
Toronto refinery was closed in 1948, 
after the opening of Clarkson refinery. 


Montreal East—B-A’s Largest 

As British American grew, extending 
its operations into the Prairie provinces 
and setting up its subsidiary produc- 
ing company and pipe line company in 
the United States, plans were drawn up 
for a second refinery. Montreal East 
was the logical location as the tanker 
terminal of the crude run from U.S., 
South America and the Middle East. 

The Montreal East refinery was com- 
pleted in 1931, with an initial daily re- 
fining capacity of 8000 bbl. Within 7 
years new equipment raised this daily 
throughput to 17,000 bbl. In 1949, 
Montreal East, still the largest com- 
pany refinery, was the first project of 
B-A’s extensive post-war expansion 
program. Objective of the multi-million 
dollar expansion was to raise the daily 
crude throughput from 17,000 to 32,- 
000 bbl. Main new units were a topping 
and decarbonizing unit, a catalytic 
cracking unit and a catalytic polymeri- 
zation unit. The cat cracker was the 
company’s first; has a capacity of 18,- 
000 bbl daily. The topping and de- 
carbonizing unit, the first plant of its 


kind to be installed in Canada, has a 
capacity of 14,500 bbl daily. 


B-A Moves Into West 

In 1933 B-A decided to start manu- 
facturing operations in western Can- 
ada. The location chosen was Moose 
Jaw, Saskatchewan, where the com- 
pany bought a small refinery and reno- 
vated it to start processing crude oil 
on a very reduced scale. The maximum 
capacity of Moose Jaw remained at 
6000 bbl daily until 1953, when an ex- 
pansion program increased the daily 
throughput to 15,000 bbl of crude, 
utilizing the first catalytic cracker to be 
built in the province of Saskatchewan. 
The plant now covers 122 acres and 
manufactures all types of finished pe- 
troleum products for consumers in 
Saskatchewan and Manitoba. The 
crude oil processed at Moose Jaw is 
transported by The Interprovincial 
Pipe Line from Edmonton. 

Moose Jaw is now the third largest 
of B-A’s refineries. 


Absorption Plant at Longview 

In 1936 B-A built an absorption 
plant at Longview, Alberta, to absorb 
the natural gasoline remaining in resi- 
due gas after it has left the oil well 
separators and which was previously 
burned and wasted as flares. 

Originally, the Turner Valley oil 
field was considered a naphtha or wet 
gas field with no thought of the pres- 
ence of crude oil. Shortly after the 
plant went into operation, the Turner 
Valley Royalties well, sponsored to 
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completion by British American, came 
in not as the expected gas produce! 
but as a light crude oil producer. Sub 
sequent discoveries confirmed that 
Turner Valley was a crude oil field 
This necessitated a revision of the com 
pany’s operating policy for the absorp 
tion plant because of the need for ga 
conservation to lift the crude. 

In 1944, Canada’s first gas repressu! 
ing and recycling system was installe« 
at the Longview plant to conserve th 
dwindling Turner Valley field. 


Calgary Refinery Built 

In October, 1938, construction of the 
new refinery at Calgary was begun 
Built in six months at a cost of $1,500 
000, Calgary refinery incorporated th 
latest type combination cracking and 
distilling unit, capable of distilling 450\ 
bbl of crude daily into gasoline, kero 
sines, distillates, gas oils, distilled oils 
and domestic fuel oils. This has since 
been increased to a capacity of 72 
bbl per day through various modifica 
tions. In addition, various grades of a 
phalt and road oils are manufacture: 


Clarkson Completed 

By the late 30’s, to complete the in 
tegration of B-A’s manufacturing op 
erations, a refinery was planned for the 
production of lubricating oils. Location 
chosen was Clarkson on the shore o 
Lake Ontario, mid-way between 1< 
ronto and Hamilton. Plans for the new 
refinery were still in the blueprint stag 
when World War II began. Construc 
tion of the refinery began in the fall « 
1941 and the refinery went “on stream 
in November, 1943. 
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B.A.-Shawinigan petrochemical plant at Montreal East, jointly owned by British American and Shawinigan Chemicals, was officially opened in 1953. 


The processes of Clarkson consisted 
of cracking units, crude distillation and 
vacuum equipment for the recovery of 
selected lubricating oil stocks; solvent 
refining, dewaxing, and clay contact 
filtering for the refining of high grade 
lubricating oils from these stocks. 

First major addition to the refinery 
was a lube blending plant, completed 
in 1948. This unit is capable of supply- 
ing B-A’s total requirements for Can- 
ada of industrial oils and motor oils in 
a variety of containers ranging from 
tank cars to quart cans. 

Three years after the opening of the 
lube blending plant, construction be- 
gan on a grease plant. This plant, one 
of the best designed and most efficient 
on the continent, supplies over 200 
different greases including such ad- 
vanced types as barium, bentone, in 
sufficient quantity to meet the com- 
pany’s total demands for greases. 

Most recent step to make Clarkson 
refinery a full integrated plant was the 
addition of a model B Orthoflow fluid 
cracking unit for the production of high 
grade gasolines. This unit went into op- 
eration in June of last year. 


Edmonton Refinery 

Following the discovery of Leduc 
and subsequent successes in Alberta, it 
soon became apparent that the increas- 
ing amount of crude oil being made 
available in the province would justify 
B-A increasing its refining capacity in 
the west. After intensive study, Edmon- 
ton was selected as the general area for 
the proposed additional facilities, and, 
on a site 8 miles outside the city, con- 
struction of a refinery started in 1950. 

Completed in only 13 months, the 
refinery includes a combination unit 
consisting of crude topping, delayed 
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coking, catalytic and thermal cracking 
and gas recovery section, together with 
treating facilities for white products. 
The plant was designed to handle 5200 
bbl of crude oil per day, but has since 
been modified to process 7000 bbl a 
day. 

The cat cracker at B-A’s Edmonton 
refinery was the first to be installed 
in Alberta. The refinery operates en- 
tirely on Alberta crude and its produc- 
tion is supplying the northern part of 
Alberta, as well as parts of Saskatche- 
wan and British Columbia. 


Entry Into Petrochemica!s 

B-A entered the fast growing petro- 
chemical industry in 1953 with the 
completion of the B.A.-Shawinigan 
Limited petrochemical plant. The proj- 
ect is jointly owned by B-A and 
Shawinigan Chemicals Limited. The 
plant is capable of producing approxi- 
mately 13 million pounds of phenol and 
8 million pounds of acetone annually, 
plus the production of several impor- 
tant by-products. Its annual capacity 
makes Canada self-sufficient in phenol 
and acetone, both of which are prod- 
ucts of vital importance to a number of 
Canadian industries. Acetone and 
phenol are made from cumene which is 
supplied from B-A’s Montreal East 
refinery. 

Cumene is manufactured from pro- 
pylene and nitration grade benzene ob- 
tained from coal coking operations. It 
is prepared in a phosphoric acid cat 
poly plant at B-A’s Montreal East re- 
finery and moved to the adjacent B.A.- 
Shawinigan plant by pipe line. B.A.- 
Shawinigan was the first commercial 
plant employing this type of process 
for making phenol from cumene. 

Higher gasoline octane ratings, more 


selective blending of gasoline compo- 
nents, further improvement in B-A 
Peerless motor oils, and the use of addi- 
tives and inhibitors in fuel oils are some 
of the elements of a comprehensive pro- 
gram of research and major product 
improvements currently being under- 
taken. All are designed to meet the in- 
creasing demand for top quality prod- 
ucts, such as automatic transmission 
fluid. B-A continues to be the only 
company in Canada to manufacture 
this product. 


B-A Will Expand 

Various plans are under considera- 
tion for stepping up throughput capa- 
city at our five refineries and for the 
installation of additional units to im- 
prove further gasoline quality. 

The first step in this program is the 
construction of a catalytic reforming 
unit at Calgary refinery. Scheduled to 
be in operation by March 1955, the 
catalytic reformer, which will be using 
new type platinum catalysts, will cost 
around $725,000. A second reforming 
unit is scheduled for Montreal East 
refinery for completion in late 1955. 

An anticipated demand for higher 
octane gasolines and a more competi- 
tive market will, in al! probability, re- 
quire additional reformers at other 
B-A refineries within the next few 
years. 

The outlook for British American 
refining operations is, therefore, one 
of expansion. Despite the tremendous 
enlargement of our facilities in the 
post-war years, a continuation of this 
program of expansion seems inevitable 
if we are to keep pace with the growing 
demand for quality petroleum pur 

* * 
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Weed and Brush Contro! 
lasts longer with Du Pont 


TELVAR and AMMATE 


Weed Killers Weed and Brush Killer 


One application of “Telvar” solves 
weed- problems for a season or longer! 


“Telvar”’ kills through the roots. . . 





































prevents regrowth. Low dosages (20 to 
80 lbs. per acre) make it cost little for 
1po- the results you obtain. Low rates also 
B-A mean less handling, less storage facili- 
ddi- Untreated ties. If you’re looking for a way to cut 
ome eg ‘ 
ole maintenance costs to new low levels, 
duct include ‘“Telvar’’ in your weed-control 
der- >” om ee program. Available in two formula- 
m4 esa 6 ee ee : a el : tions: ‘*“Telvar” W; and ‘“Telvar’”’ DW, 
Tod- Fire hazards are reduced around oil storages from thorough, long-term weed control with ° ° ° ° ° 
sion Du Pont “Telvar.” “Telvar” is non-corrosive, won't harm application equipment. which 1S especially suited for light, 
only sandy soils and in areas where annual 
ture rainfall is higher than 20 inches. 
“Ammate” kills more kinds of brush 
and keeps it down longer than most 
Ta- : 
“. weed and brush killers! 
- the When the original spray job is well 
) Im- done, brush is kept under contro] with 
‘ nothing more than an occasional! spot 
s the oa 
ming spray later. You can rely on ‘““Ammate 
od to to do the job safely, even where your 
, the rights-of-way adjoin crop land, because 
a a a eet = Me ‘‘Ammate’” is not volatile. There are no 
Heavy weed growth was controlled with one application of “Telvar.” “Telvar” keeps pipe- . e,e 5 
ming lines and key areas accessible, efficient to work around. vapors to drift onto sensitive crops. 
East 
55, FREE ILLUSTRATED BOOKLETS describe how to con 
; trol weeds and brush with Du Pont chemicals. For 
igher your copies, write to Du Pont, Grasselli Chemicals 
\peti- Dept., Rm. D 4032, Wilmington, Del. In Canada— 
y, Te- Du Pont Company of Canada Limited, Box 660 
: Montreal. 
other 
7 TELVAR AMMATE 
rican Weed Killers Weed and Brush Killer 
one On all chemicals always follow directions for application 
| Where warning or caution statements on use of product are 
1dous given, read them carefully. 
. the 
f this 
itable 
ywing 
jucts. “Telvar” is ideal for weed control around derricks, pumps, storages. “Telvar” is easy to REG. u. 5. PAT.OFE 
xt apply; extremely low in toxicity to humans and animals; non-flammable; and non-volatile. BETTER THINGS FOR BETTER LIVING. ..THROUGH CHEMISTRY 
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Your questions on refining and gas processing 


problems answered here. Send yours in today! 


TECHNICAL FORUM 





Estersils and Their Uses 
What are estersils? How are they 
employed in grease-making, and 
what are the outstanding properties af- 
fected by them in greases? H.L. J. 


Estersi!s is a coined name given 

to fine silicas which have been 
rendered water repellent and oil wet- 
table by reaction with primary or sec- 
ondary alcohols. As this name distin- 
guishes such silicas from others that 
are used to thicken fluids, it is also in- 
dicative of the composition of the final 
product. 

Although, according to Iler’:? vari- 
ous siliceous materials, including nat- 
ural clays and even asbestos, can be 
esterified, the Estersils offered at pres- 
ent are made up of supercolloidal amor- 
phous particles. These fine particles are 
reacted with normal butyl alcohol. If 
shorter chain alcohols are used, the 
final product is less water resistant. If 
longer chain alcohols are employed 
there is a possibility that the maximum 
thickening power will not be obtained. 

Another possible variable is the de- 
gree of esterification. The more com- 
plete this reaction the greater the water 
repellancy but also the larger the pro- 
portion of thickener required to confer 
a given body on a fluid. The preferred 
material contains about 88.5 per cent 
SiO... 


Reactions of Estersils 

This product is stated to have a pH, 
in a 50-50 methanol-water mixture, of 
8.6. Estersils are chemically stable, ex- 
cept in the presence of alkalies or hy- 
drogen fluoride. These thickeners are 
subject to attack by free oxygen above 
220 F with loss of the butyl radical and 
hence the water resistance. When com- 
pounded with suitable mineral oils, es- 
tersils are stable for prolonged periods 
at 300 F. 


Physical Properties of Estersils 

Estersils are marketed as_ white 
granular solids or pellets with a bulk 
density of 0.25 grams per milliliter. If 
not granulated, the product would be 
bulky and very dusty. The ultimate 
particle size is 8 to 10 millimicrons. 


Preparation of Lubricating 
Greases 


A premixing operation, to facilitate 
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swelling of the pellets of estersil and 
displace the air contained therein, is 
desirable. Agitation for one to two 
hours at 150 to 175 F should give a 
satisfactory premixture. If a high vis- 
cosity oil is employed, application of 
a vacuum to the premix may be re- 
quired to remove all air. 

The preferred equipment for milling 
is a Gaulin homogenizer which ex- 
trudes the mixture of oil and thickener 
through a valve seat at a pressure of 
5000 to 8000 psi. Two passes through 
such a homogenizer are required to 
obtain maximum dispersion of ester- 
sils. The smaller Gaulin homogeniz- 
ers are single stage. models but the larg- 
er ones employ two or three stages. 

The proportion of estersil required 
for a No. 1 NLGI grade of lubricating 
grease will vary from 7.5 to 12 per 
cent. The most important factors affect- 
ing the proportion of estersil required 
for a given grade of lubricant are the 
type of mineral oil present, the mill or 
homogenizer used for dispersion, and 
the number of passes through the ho- 
mogenizer. In most cases, the higher 
the viscosity of oil in mixture, the low- 
er the proportion of estersil for a given 
penetration of lubricating grease. 

Like most lubricating greases con- 
taining thickeners of inorganic origin, 
estersil products do not exhibit a drop- 
ping point. This is the principal char- 
acteristic that has been demonstrated 
when exhibiting such lubricating 
greases. Generally the demonstration is 
carried out by placing a small mound of 
the lubricant on a hot plate alongside 
a similar amount of a soap-thickened 
lubricating grease. While the latter 
lubricant will soften and flatten out 
upon application of full heat of the 
plate, the estersil product still main- 
tains its form. This test should not be 
interpreted to show that  estersil- 
thickened lubricants are recommended 
for prolonged use at high temperatures. 

Lubricating greases containing ester- 
sils soften somewhat with an increase 
in temperature but not nearly as much 
as do soap base lubricants. For ex- 
ample, a No. 1 NLGI grade of estersil 
lubricating grease will not be as soft at 
300 F as will a No. 2 NLGI grade of 
a lithium base product. For this reason 
a No. 1 grade of estersil-thickened ma- 
terial serves where a No. 2 grade of a 


soap base lubricating grease would be 
used. 

Another reason why the softer grade 
is recommended in the case of estersjl 
products is that these lubricants do not 
bleed oil to as great an extent as do 
some soap-thickened products. 

Exceptional resistance to disintegra- 
tion by water is another characteristic 
of estersil-thickened products. A No. 0 
NLGI grade of such a lubricant is 
said to have a life of 170 hours in boil- 
ing water. 

The mechanical stability of estersil 
products varies with the method of 
preparation and the proportion of 
thickener present for a given penetra- 
tion. Thus, if the thickener is very 
thoroughly dispersed so that a low per- 
centage is present, the lubricant may 
soften at least one NLGI grade when 
subjected to a shell roll test. 

Estersil lubricating greases are nearly 
stable against oxidation as the oils from 
which they are made and are suscep- 
tible to improvement by the addition 
of conventional oxidation inhibitors. 

Rust-preventive tests indicate that 
estersil-thickened lubricants are not as 
good as most commercial soap base 
lubricating greases. Certain additives 
are said to improve the rust-preventive 
qualities of the estersil products. 

Since the ultimate particles in ester- 
sils are said to be 8 to 10 millimicrons 
in size, it would be expected that they 
would not cause wear or abrasion of 
metal parts. Confirming this, Meyer 
and Braendle® found no wear when 
tests were made on such test machines 
as the Almen, Falex, or Timken. 


Application of Greases 

A No. 1 NLGI grade is said to be 
satisfactory for multipurpose use. 
Until the price of the thickener is re 
duced, however, (it is now quoted at 
75 cents per lb, f.o.b. East Chicago, 
Indiana) such a product will not be 
competitive with multipurpose lubri- 
cating greases from other thickeners. 
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120,000-bb! plant strategically located 
at one of world's busiest bunkering ports 


Refinery Rises Over ~ 
Arabia's Aden Desert ua 











V. S. SWAMINATHAN 


THE world’s largest refinery com- 
pleted in recent weeks, is that of the 
Anglo-Iranian Oil Company* at Little 
Aden in the strategic southwest tip of 
the Arabian Peninsula. On stream with 
a throughput of 120,000 bbl per day 
of crude oil, capital outlay involved is 
$126,000,000. 


The refinery and tank farms occupy 
270 acres of the peninsula on which 
Little Aden stands. Major installations 
include two atmospheric distillation 
units, each with a capacity of 60,000 
bbl per day, complete with stabilizers 
and caustic treaters; one Platformer 
with a capacity of 12,000 bbl per day 
to improve the grade of motor fuel 
produced by the distillation units, a 
sulfur dioxide extraction plant with a 
capacity of 8800 bbl per day to im- 
prove the quality of kerosine, and an 
Autofiner capable of handling 3500 
bbl per day. Approximately 2500 
British, American, and European tech- 
nicians and 10,000 Arabs, Somalis, and 
Indians were employed to build the re- 
finery. Its construction required 110.- 
000 long tons of steel and 30,000 tons 


*Now The British Petroleum Company Ltd. 


of cement, and entailed the quarrying 
of 1,500,000 tons of rock, removal of 
2,000,000 cu yd of earth and pumping 
of 5,500,000 cu yd of sand ashore. 

Several million board feet of timber 
for concrete shuttering were imported. 
Of the 230,000 tons of material shipped 
to Aden during the erection of the re- 
finery and port, more than half was 
from the United Kingdom, while 
Europe and America supplied most of 
the remainder. More than 1,500,000 ft 
of pipe line, varying in diameter from 
one-half inch to 5 ft, was laid. In the 
multiple conductor cables carrying 
power, light, and telephone commun- 
cation throughout the refinery area, 
there are a total of nearly 2500 miles, 
of single strand wire. The value of the 
construction plant and machinery 
utilized by the main contractors— 
Middle East Bechtel Corporation and 
George Wimpey and Company, ex- 
ceeded $7,000,000. 

The refinery’s permanent operating 
staff totals 250 Britons and 1500 
Arabs and Indians. The installation 
consumes 22,500 kilowatts of power, 
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At left is Aden refinery as seen from 
the southeast of SO. extraction unit 
at the new 5 million tons a year re- 
finery. The SOz unit is designed to 
treat 400,000 tons of kerosine a 
year. Below is No. 1 crude oil dis- 
tillation unit. 


4,000,000 imperial gallons per hour 
of water and 600,000 Ib per hou 
of steam. Its products include fuel 
oil for bunkering ships. Of this prod- 
uct more than 2,000,000 tons a yeal 
will be pumped 16 miles from the re- 
finery to Aden bunkering installation. 
Gasoline, kerosine, and diesel oil also 
are produced for the markets of the 
Red Sea and Indian Ocean. 

In late August 1952, J. M. Pattinson, 
a managing director of the Anglo- 
Iranian Oil Company arrived at Aden 
and had discussions with the Governor 
and other members of the Colony’s 
Government on the AIOC’s plan to 
build a 5,000,000-tons a year refinery 
in the territory. He was accompanied 
by C. E. Spearing, general manager of 
the company’s refineries department 
and other key members of its staff. 
The Aden Government cooperated 
fully with the company’s survey parties 
which visited the Colony earlier, and 
space has been reserved on the refinery 
site for extensions should these become 
necessary later. 

Soon after work began in Novem- 
ber 1952 the refinery site was trans- 
formed from an arid sandy and rocky 
waste into a hive of remarkable activ- 
ity. By the end of January, 1954, more 
than 135,000 long tons of equipment 
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Pipe assembly in conduit that will handle refined products. 


and materials were shipped to the site. 
Of this total 82,000 tons were for per- 
manent work in the refinery and port. 
Much of this tonnage, i.e., 117,000 
tons, originated from the United King- 
dom,while the United States contrib- 
uted 17,000 tons. By the time the re- 
finery and port were completed some 
186,000 tons of equipment and ma- 
terial had been shipped to Aden. 

At the port 1,000,000 cu yd of rock 
have been quarried and tipped into 
position to form a breakwater and 
bund. An estimated 5 7/10 million 
cubic yards of sand were dredged 
from the approach channel and harbor 
and pumped ashore to reclaim 200 
acres on which tankage and port 
buildings were erected. 


Sand Dredged to Build Port 

Despite rough weather during the 
1953 monsoon season large quantities 
of sand were dredged from the Tawahi 
Bay on which the oil port for the re- 
finery was built. In all 6,000,000 cu 
yd of sand was dredged to make a 
40-ft deep turning circle and a 7000- 
ft long and 600-ft wide approach chan- 
nel to the jetties. 

The dredging fleet of three bucket 
dredgers, two pump-shore plants, sev- 
eral barges, tugs, launches, and a float- 
ing workshop, operated 24 hours a day. 
It was manned and directed by 80 
Dutch dredging specialists, seconded 
by 250 Arabs and Somalis. The 
dredged sand was loaded into barges, 
each holding 800 cu yd; water was 
sprayed on it and the mixture was then 
pumped into a low-lying area enclosed 
by rubble mounds and the main break- 
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water. Storage tanks and port adminis- 
tration buildings were erected on this 
reclaimed land. 

Two 19-mile pipe lines, one 16-in. 
and the other 6-in. in diameter, were 
laid to join the refinery at Little Aden 
to tankage in the B.P. international 


One of the huge fractionators on the crude units going into place. 


bunkering installation at Aden. They 
follow the road from the refinery to 
the harbor and are buried underground 
except at two points where they cross 
bridges over tidal inlets. More than 
2,000,000 tons a year of various grades 
of oil will be pumped to the harbor 





R. H. Sheldrake 


R. Hedley Sheldrake was resident mana- 
ger of Aden Refinery Project. He joined 
AIOC in 1944, and served in a senior engi- 
neering capacity in head office until 1947 
when he was sent to Haifa as construction 
superintendent. Afterward he served in 
Abadan and subsequently took charge of 
projects in Iceland and Scotland. He went 
to Aden in 1952, in charge of initial survey. 








A. W. G. Trantor 


A. W. G. Trantor is general manager of 
the Aden refinery. He was previously works 
manager at AIOC's Kent refinery on the 
Isle of Grain, Educated at Robert Gordon's 
College, Aberdeen, and Aberdeen Univer- 
sity, he joined Anglo-lranian in 1945. A 
native of Aberdeen, Scotland, Trantor was 
formerly chief engineer at Abadan. He 





was formerly with an engineering firm. 
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POWELL VALVES...THE COMPLETE QUALITY LINE...POWELL VALVES 


FIG. 2342 —Flanged End Bolted Cap Swing 
Check Valve for 150 Pounds W.P. 
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FIG. 2495—Double Disc Flanged End 
0.S.& Y. Gate Valve for 150 Pounds W.P. 


FIG. 2475—Stainless Steel 0.S.& Y. 7 i FIG. 3003SS—High Pressure Service Alloy 
Globe Valve for 150 Pounds W.P. Steel Gate Valve for 300 Pounds W.S. P. 
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Powell can supply exactly the corrosion resistant valves you If no distributor is near you, we'll be pleased to tell you 
need...in a WIDE VARIETY of metal and alloys and all about our complete line, and help solve any flow control 
designs. You can be certain that every Powell Valve will problem you may have. Write... 

give you dependable flow control. 


Shown above are a few Powell Corrosion Resistant Valves. The Wm. Powell Company, 109" ear 
Investigate these . . . and the complete Powell line of quality Cincinnati 22, Ohio..... y 


Valves that have a proven record of long, dependable service. 
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Shore-based pump handled 5,500,000 cubic yards of desert sand to reclaim 200 acres 
of ground on which storage tankage was constructed. 


installation. As four grades of oil are 
pumped through the pipe lines pre- 
cautions are taken to prevent con- 
tamination when grades are changed 
over. “Go-devils” (pistons made of 
steel and rubber) are introduced into 
the main stream to form a partition 
between the various products. They 
are fitted with radioactive capsules to 
give an automatic warning at the B.P. 
installation just before arrival. The 
operator at the installation then knows 


when to open and close the appropri- 
ate valves so that the pipe lines will 
discharge into the correct tanks. 
Aden is one of the busiest bunkering 
ports in the world where ships make 
more than 4500 calls a year. B.P. inter- 
national oil bunkering facilities have 
been provided since 1919 and have 
kept pace with the ever-growing de- 
mands of the merchant fleets of all 
nations. Today submarine pipe lines 
connect the extensive land storage to 








Earlier stages of power plant, which includes three kilowatt turbo-alternator generators 
to supply electric power to plant and settlement. 
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each of the eight offshore berths where 
a modern bunker service with a de. 
livery rate of up to 800 tons an hour 
is available. 


Cooling Water from Sea 

Cooling water for the refinery units 
and power station is drawn from 
the sea at a rate of over four million 
gallons an hour. After circulation jt 
is returned through the latest type 
of oil/water separators, thus insuring 
that oil does not escape into the sea, 
Fresh water for boiler feed require. 
ments is supplied by evaporators fed 
from the sea. To provide half-a-million 
gallons of water daily for domestic 
purposes during construction stage, 
a number of deep water wells were 
drilled about 10 miles from the site. 
The water table is 230 ft below the 
surface and the water is 95 F when 
pumped from this depth. After chlori- 
nation the water is piped through a 6-in. 
line increasing to 8-in. diameter before 
reaching the refinery site where there is 
a treating plant and four storage tanks. 
The laundry has its own water-soften- 
ing plant. By the time the refinery was 
completed the number of wells had 
been doubled, and the 12-in. line pro- 
vides water at the rate of 2,000,000 
gal a day for domestic and certain 
processing reqiurements in the refinery 
and harbor areas. 

From an air-conditioned control 
room overlooking the distillation unit 
an operator can regulate the flow, pres- 
sure, level and temperature of the 
various oil streams passing through 
the plant. 

On the desk before the operator is 
a colored flow diagram of the dis- 
tillation unit with indicators and con- 
trols mounted at appropriate points. 
Miniature recorders are provided to 
record trends in temperature, flow and 
pressure in the unit. Quantities of the 
various products from the unit are cal- 
culated by meters mounted in the side 
wings of the desk. 

Turning to who’s who in this enter- 
prise, A.W.G. Trantor, B.Sc. (Eng.), 
M.I. Mech. E., general manager of 
Aden Petroleum Refinery Ltd., is 45 
years old and a native of Aberdeen, 
Scotland. He joined the AIOC in 1935 
and was for some time chief engineer 
at Abadan refinery and subsequently 
works manager of the Kent refinery. 
R. H. Sheldrake, AMICE, a member of 
the reconnaissance party that chose 
the refinery site, was resident engi- 
neer during construction. He has had 
considerable engineering experience 
and was in charge of the erection of oil 
installations in Scotland and Iceland. 
J. F. Brady is a vice president of 
Bechtel International Corporation, 
parent company of Middle East Bechtel 
Corporation who, with George Wimpey 
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Aden refinery constructed by Anglo-Iranian is the first in the world in which crude oil distillation units are electrically controlled. 


& Co., Ltd. of Great Britain, were con- 
tractors for building the refinery. He 
has been connected with refinery con- 
struction projects in America and 
Alaska for the last 25 years and was in 
overall charge of building the Aden 
refinery. F. Brown, also of Middle East 
Bechtel Corporation, was project man- 
ager and had previously been in charge 
of refinery construction in the Ameri- 
cas. A. Coutts, of George Wimpey and 
Company, Ltd., was project manager of 
the oil harbor. From 1948 to 1951 he 
was project manager of construction 
and development work carried out in 
Kuwait for the Kuwait Oil Company. 
P. Hogan, deputy manager of the oil 
harbor, joined Wimpey’s in 1937, and 
has been in charge of a number of con- 
struction jobs in Britain. 

Aden Colony of nearly 75 square 
miles consists of the port and a ship- 
ping area known as Steamer Point; 
Crater, the still walled main and orig- 
inal town 5 miles away, and a narrow 
strip of land extending around the bay 
as far as the peninsula of Little Aden. 
The only product of the Colony is salt 
obtained by solar evaporation. Skins 
and hides are exported from the Aden 
Protectorate forming its hinterland. 
The Colony is the center of a thriving 
trade in fresh and cured fish. Local in- 
dustries are soap and cigarette manu- 
facture, printing, dyeing and weaving 
of calico cloth. 

The modern commercial prosperity 
of the Colony stems from the fact that 
it is a refueling station. It is also a 
distributing center for trade to and 
from Arabia, Ethiopia, Somaliland, 
and the African coast. Apart from im- 
port duties on alcohol, tobacco, and 
motor spirit, Aden is a free port. 


A new township including quarters 
for the new refinery’s employees with 
modern amenities, shops, minor in- 
dustries, and all normal municipal 


facilities, was built at Little Aden. The 
Aden Government will control devel- 
opment of area and take over and op- 
erate the public utility service. * * * 


First of two 60,000 bbl per day crude distillation units going up at the Little Aden refinery. 
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At the Atlantic Refining Com- 
pany’s “Ultrawet” plant in 
Philadelphia, excess benzene is 
distilled off the alkylate and 4 
condensed in these Monel con- : 7 
densers. Monel is also used for 5 
neutralization tank, settler, soap mi, ] , _— 
evaporators, solvent extraction re a alla FEE 
equipment, and steam coils in @ 
“Ultrawet” storage tanks and in 
tanks for storing 50% caustic mG. 
soda. i 


How Monel protects 
against corrosion in 


TH 


ratin 
Synthetic Detergent Manufacture 2 
ynthetic Detergent Manuractu om 
octal 
grad 
It’s no wonder that The Atlantic Refining Company, one of Cata 
the largest detergent manufacturers in the country, relies tical 
heavily on corrosion-resisting Monel to protect important plan 
process equipment items against corrosion and to insure the tutu 
high purity of its synthetic detergent “Ultrawet.” ‘. 
For there are plenty of places where corrosion can take esses 
hold in the manufacture of alkyl aryl sulfonate detergents. curre 
three 

Among the corrosives which occur in the process are: 
sulfuric acid, sulfonic acids, dilute hydrochloric and hot l. 
caustic soda. In addition there is the problem of contamina- : 


tion: even slight traces of metallic corrosion products in a 
detergent may cause unwelcome odors and instability. 


After neutralization, the product is run into this 

Service in many fields has proved that Monel is often the Monel settler. 3. 
most economical material where a strong, tough alloy is 
needed to handle acids, alkalies and salts with a minimum 





of corrosion or contamination. Monel is an easily-formed N 
structural material whose corrosion resistance is not im- Ni 
paired by welding. hydr 
, of th 
If you would like to know whether Monel or one of the ee 
other Inco Nickel Alloys can help solve your corrosion prob- The 

. , ~ . ° * . . 
lem, write to Inco’s Corrosion Engineering Section. Our ance 
Technical Bulletin T-5 “Engineering Properties of Monel being 
and ‘R’ Monel” is yours for the asking. A 
reger 
The INTERNATIONAL NICKEL COMPANY, Inc. show 
67 Wall Street New York 5. N. Y. gen-1 
ms passe 
YN react 

2 

INCO. Nickel Alloys drop 
i strea: 
MONEL® « “R”@ MONEL « “K”® MONEL * “KR”® MONEL « “S”@ page wen , og 
MONEL « INCONEL® « INCONEL “X”® # INCONEL “W"® ¢ INCOLOY@ Soap solutions are evaporated to a concentrated J *Pr 
NIMONIC® Alloys e NICKEL ¢e LOW CARBON NICKEL ¢ DURANICKEL® slurry in Monel evaporators. fining 
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FIG. 1. Flowchart of non-regenerative platinum reforming. 
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FIG. 2. Flowchart of fluid molybdena reforming. 





Factors in Selecting a Catalytic Reforming Process’ 


R. A. STEEL, J. A. BOCK, W. R. HERTWIG, L. W. RUSSUM 


THERE is every indication that octane 
ratings of motor fuels will continue 
their upward trend. Therefore, each re- 
finer must be equipped to increase the 
octane numbers of both his regular- 
grade and his premium-grade gasolines. 
Catalytic reforming is the most prac- 
tical means for doing this; and, in the 
planning of new catalytic reformers, 
future octane requirements must be 
considered. 

Several catalytic reforming proc- 
esses are available to the refiner. The 
current processes can be grouped in 
three types: 


1. Non-regenerative platinum fixed- 
bed reforming at high pressure. 


rm 


Regenerative non-platinum fluid 
Or moving-bed reforming at 
lower pressure. 


3. Regenerative platinum fixed-bed 
reforming at lower pressure. 


Non-Regenerative Reforming 

Non-regenerative processes use high 
hydrogen pressure to maintain activity 
of the platinum catalyst. Reaction pres- 
sure is normally 500 psi to 700 psi. 
The catalyst is changed when perform- 
ance is no longer adequate, catalyst life 
being three months or longer. 

A simplified flow diagram for non- 
tegenerative platinum reforming is 
shown in Fig. 1. Naphtha and hydro- 
gen-rich recycle gas are preheated and 
passed through three or more fixed-bed 
teactors in series. The temperature 
drops across each reactor, and the 
stream is reheated before the next re- 


—_. 
*Presented at 19th mid-year meeting of the 


American Petroleum Institute’s Division of Re- 
ning, Houston, Texas. 


actor. The effluent from the last reac- 
tor is separated into gas and unstabil- 
ized reformate. 


Fluid Molybdena Reforming 


Fluid or moving-bed processes use 
molybdena, chromia, or cobalt-oxide 
catalyst. Reaction pressure is normally 
100 psi to 300 psi. Activity of catalyst 
must be restored after a few hours of 
reforming because of coke deposition. 
The catalyst is, therefore, circulated 
continuously through a separate re- 
generator. Most new non-platinum 
units use the fluidized-solids technique 
and molybdena catalyst. 

A simplified flow diagram for fluid 
molybdena reforming is shown in Fig. 
2. Naphtha and hydrogen-rich recycle 
gas are preheated and charged to a 
reactor which contains fluidized catal- 
yst. The temperature is uniform 
throughout the reactor, and all the 
heat is supplied by the entering streams. 
Catalyst is regenerated by burning off 
with air in a separate fluid-bed regen- 
erator. Reactor effluent is separated into 
gas and unstabilized reformate. 


Regenerative Reforming 

Regenerative platinum processes can 
be operated at lower pressure than non- 
regenerative because catalyst activity is 
maintained by regeneration. Reaction 
pressure is normally 200 psi to 300 psi. 
Catalyst is regenerated in place at in- 
tervals ranging from months down to 
a few days. 

A simplified flow diagram for re- 
generative platinum reforming is 
shown in Fig. 3. Flow of naphtha and 
recycle gas is like that in non-regenera- 
tive platinum reforming. Air and inert 
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gas are used in catalyst regeneration. 
This can be done either during off- 
stream periods or during onstream 
periods by use of a spare reactor. 


Selecting a Process 

In selecting a process, the refiner 
should know how the three types com- 
pare. He should also recognize the 
coming need for reformate of higher 
octane rating than is now required. 

Major factors to be considered are 
feed characteristics, yield, octane po- 
tential, processing cost, and investment. 
These factors have been studied by 
Standard of Indiana, with the use of 
data largely developed in its labora- 
tories. For non-regenerative platinum, 
data obtained at 500 psi have been 
used; for fluid molybdena. Fluid Hy- 
droforming? data at 225 psi have been 
used; and for regenerative platinum, 
Ultraforming?: * data at 300 psi have 
been used. 

Feed Characteristics. Feed charac- 
teristics influence process selection in 
several ways. Feed composition affects 
the yield differences between processes, 
the differences becoming greater as the 
feed contains fewer naphthenes and 
more paraffins. Sulfur in the feed is 
not normally important with non-plat- 
inum catalysts; but, with platinum 
catalyst and higher-sulfur feeds, de- 
sulfurization may be desirable. The 
coke-forming tendency of the feed is 
greater for higher end points and for 
cracked stocks. Coke is not a problem 
with non-platinum catalyst, but may 
be with platinum catalyst, particularly 
in non-regenerative processes. 

These effects can be illustrated by 
considering 3 typical feeds: 1, a Mid- 
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Continent virgin naphtha representing 
average naphthene and sulfur levels; 
2, a Gulf Coast virgin naphtha represet- 
ing high naphthene content; and, 3, a 
mixed feed with 14 per cent coke-still 
naphtha representing average naph- 
thene content and high sulfur level. 
Characteristics of these feeds are given 
in Table 1. 

Yield. Small yield differences be- 
come important in the selection of a 
catalyst reforming process. Gasoline 
yield is higher with platinum catalyst 
than with others, and it becomes even 
higher at lower pressure. The yield 
differences are significant when reform- 
ing proceeds to 80 to 85 octane num- 
ber, and they become more so at higher 
octanes. 

Yields from the Mid-Continent feed 
have been developed for all the proc- 
esses, and from the Gulf Coast feed 
for the fluid molybdena and regenera- 
tive platinum processes. Yields from 
the mixed feed are almost identical 
with those from Mid-Continent feed. 

Yields of butane-free C,-++ reform- 
ate are shown in Fig. 4. When C,+- 
reformate of 93 research octane num- 
ber (without tetraethyl lead addition) 
is made from the Mid-Continent feed, 
regenerative platinum produces 4 per 
cent more C,-+- reformate than non- 
regenerative platinum and 6 per cent 
more than fluid molybdena. With the 
Gulf Coast feed, regenerative platinum 
is 4 per cent above fluid molybdena. 

Butane yields are shown in Fig. 5. 
At 93 octane number with Mid-Con- 
tinent feed, regenerative platinum gives 
1 per cent less butane than non-regen- 
erative platinum and 2 per cent less 
than fluid molybdena. With the Gulf 
Coast feed, the maximum difference 
between processes is less than 1 per 
cent. 

Reid vapor pressures are shown in 
Fig. 6. The differences between proc- 
esses are similar to those for butane 
yields. 

Yields of 10-lb-RVP gasoline are 
shown in Fig. 7. They depend on the 
yields and vapor pressures of C.-++ 
reformate, and they are based on blend- 
ing C,-+ reformate to 10 lb, with bu- 
tane produced in the process plus ex- 
traneous normal butane as required. 
At 93 octane number with the Mid- 
Continent feed, regenerative platinum 
gives 6 per cent more 10-lb gasoline 
than non-regenerative platinum and 8 
per cent more than fluid molybdena. 
With the Gulf Coast feed, regenerative 
platinum is 5 per cent above fluid 
molybdena. 

Yield of hydrogen is also important 
in some cases. It can often be used in 
desulfurization or in production of 
ammonia or other chemicals. At 93 
octane number with the Mid-Con- 
tinent feed, regenerative platinum gives 
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Robert A. Steel is director of the 
process division of the research de- 
partment for Standard Oil Company 
(Indiana). A graduate of Harvard Col- 
lege and Massachusetts Institute of 
Technology, Steel joined the Whiting 
Research Lab of Indiana Standard in 
1938. He assumed his present position 
in 1952. 

James A. Bock is section leader in 
the process division, research depart- 
ment, of Standard Indiana. He received 
his BS degree from Purdue University 
and MSc from MIT. He joined Whiting 
Reserch Lab in 1943, and accepted his 
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present position in 1953. 

Waldemar R. Hertwig, graduate of 
Columbia University, joined Indiana 
Standard'’s Whiting laboratory in 1943. 
In 1950 he was named section leader 
of the pilot plant division, the position 
he now holds. 

Leonard W. Russum, is section leader 
of the process division of Indiana 
Standard’s research department, a posi- 
tion he has held in 1952. He was 
graduated from the University of Ar- 
kansas, and received his doctoraie from 
MIT. He joined the Whiting Research 
Lab in 1947. 








1100 cu ft of hydrogen per barrel of 
feed; non-regenerative platinum gives 
900 cu ft; and fluid molybdena gives 
700 cu ft. 

Octane Potential. Today’s high-com- 
pression automobile engines require 
gasoline of 92 to 95 octane number. 
Compression ratios of 10:1, and octane 
requirements approaching 100 within 
the next few years are widely forecast. 

Although reforming is at present 
used mainly to raise the average oc- 
tane level of refinery gasoline, it also 
in the future will be looked to for the 
large-volume high-octane stock needed 
for blending premium gasoline. Large 
volumes of catalytically cracked stocks 
are available, but they are limited io 
about 97 research octane number with 
the addition of 3 ml TEL per gal. 
Alkylate and polymer can go higher, 
but volumes are low. As premium-gaso- 
line octane number advances, refor- 
mate can meet the need if the re- 
forming octane potential is high 
enough. 

The octane potentials of the three 
processes are determined by catalyst 


RECYCLE GAS 


requirements and by yields. The non- 
regenerative platinum process requires 
exorbitant catalyst inventory or re- 
placement in order to reach the high 
octane numbers. Fluid molybdena and 
regenerative platinum can reach these 
octane numbers without requiring ex- 
cessive catalyst, because they provide 
for catalyst regeneration. Yields from 
regenerative platinum are higher than 
from fluid molybdena with most feeds; 
the advantage of regenerative platinum 
becomes larger at higher octane levels. 
Thus” non-regenerative platinum has 
the lowest octane potential, and re- 
generative platinum has the highest. 
The octane numbers economically 
obtainable depend on feed composition 
as well as on the reforming process. 
With a process of high octane potential, 
feeds high in naphthenes and low in 
paraffins can be reformed to 100 re- 
search octane number (without TEL 
addition), and even higher; but feeds 
low in naphthenes and high in paraffins 
can be reformed only to 90 to 95 oc 
tane number. Thus the high octane po-’ 
tential of the regenerative platinum 
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FIG. 3. Flowghart of regenerative platinum reforming. 
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FIG. 4. Yields of C;-plus reformate by three processes. 


process is of greatest advantage with 
feeds low in naphthenes and high in 
paraffins. 

Processing Cost. Processing cost con- 
sists largely of catalyst replacement, 
operating labor, maintenance, and 
utilities. These items will be discussed 
for catalytic reforming only; auxiliary 
processing, such as desulfurization for 
the platinum processes, will increase 
the costs. 

Catalyst-replacement cost often is 
the item which shows the greatest vari- 
ation among processes. In the platinum 
processes, replacement becomes nec- 
essary when the catalyst loses effective- 
ness; in the fluid molybdena process, 
catalyst replacement is expected to be 
determined, in most cases by mechan- 
ical losses. When a reformate is pro- 
duced that has a 93 octane number 
(without TEL addition), platinum- 
catalyst life is expected to be 15 bbl to 
25 bbl of feed per pound of catalyst 
for non-regenerative processes, and at 
least twice as long for regenerative 
processes. At lower octane levels, cat- 
alyst life for both processes will be 
much longer. The replacement rate for 
fluid molybdena catalyst is expected to 
be about 0.2 lb per barrel of feed. Re- 
placement will cost about $4 per pound 
for platinum catalyst, and about 60 
cents per pound for fluid molybdena. 

Operating-labor, maintenance, and 
utilities’ costs differ somewhat for the 
three processes. Non-regenerative plat- 
inum is lowest in operating-labor cost 





5 w 
4 3 
5 3 

> les 
5 _—/ 
& 85+ @o 
Z | & 5+ 
. w 
4 [Ss] 
fe) a 
rt GULF a 2 
> 15 CONTINENT COAST pw 
+, > 
cy) ! “ 2b 

80 85 90 95 100 80 85 90 95 100 ¥ l l 


1 




















85 90 


! ! 
95 100 80 85 90 95 


Cs5* OCTANE, RESEARCH, WITHOUT TEL ADDITION 


because it has the simplest equipment. 
It is closely followed by molybdena, 
and regenerative platinum is highest. 
Non-regenerative platinum is also 
lowest in maintenance cost, but the dif- 
ferences among the three processes are 
small. All three have about 60 cents the 
same utilities’ cost. 

Investment. Investments for the three 
processes vary because of differences 
in equipment used for reforming, dif- 
ferences in auxiliary operations needed, 
and differences in catalyst-inventory 
cost. Other factors, independent of the 
process, affect equipment-cost differ- 
ences somewhat, and affect total costs 
greatly. 

Reforming-equipment cost is lowest 
for non-regenerative platinum. It is 10 
to 25 per cent higher for regenerative 
platinum, the difference being smaller 
if regeneration is done during offstream 
periods than if a spare reactor is pro- 
vided to permit uninterrupted reform- 
ing. The reforming-equipment cost is 
highest for fluid molybdena, but the 
percentage difference is lower for 
larger units. 

Non-regenerative platinum often has 
additional equipment for the auxiliary 
operations of desulfurization and feed 
prefractionation. Regenerative plati- 
num requires these operations less fre- 
quently. Fluid molybdena seldom re- 
quires them. 

A major influence on equipment 
costs is the competitive situation in the 
refinery-construction industry. Other 














FIG. 5. Butane yields by three processes. 


important factors are the refiner’s en- 
gineering and operating requirements 
for such items as blowdown facilities, 
spare pumps and compressors, instru- 
mentation, utilities’ supply, and acces- 
sibility of equipment. These factors 
affect total investment greatly, but they 
do not usually so much affect invest- 
ment difference between processes. 

Cost of reforming-catalyst inventory 
depends on both inventory and price. 
Catalyst inventory must be determined 
specifically for each case because it is 
affected by feed stock, octane require- 
ment, catalyst effectiveness, and design 
of the unit. The price of new platinum 
catalyst is $8 to $14 per pound, of 
which all but about $4 per pound is 
recoverable platinum cost. The price of 
molybdena catalyst is about 60 cents 
per pound. The higher price of plati- 
num Catalyst tends to offset the higher 
equipment cost of fluid molybdena 
reforming. 

Miscellaneous. Other factors in the 
selection of a process include values of 
feed and products, the effect of upsets, 
royalty rates, and the extent of de- 
velopment and commercialization. 

Values of feed and products depend 
on the individual refinery situation. 
Low values of fuel gas and butane em- 
phasize the advantage of high refor- 
mate yields. 

Upsets can be caused by factors not 
related to the process, such as changes 
in feed or failure of utilities; and by 


factors related to the process, such as 
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Cs5* OCTANE, RESEARCH, WITHOUT TEL ADDITION 
FIG. 6. Reid vapor pressures of C;-plus reformate. 
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10-LB-RVP OCTANE, RESEARCH, WITHOUT TEL ADDITION 
FIG. 7. Yields of 10 Ib RVP gasolines. 
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TABLE 1. Feed deintbntiin. 











Mid Gulf 
Continent Coast Mixed* 
Gravity, deg API 55.5 48.1 52.2 
Sulfur, per cent by weight 0.03 0.02 0.20 
{STM research octane number (without TEL addition) 44.5 59 4 46.1 
ASTM distillation, deg F: 
Initial boiling point 206 202 202 
10 per cent point 237 250 244 
50-per-cent point 274 305 287 
90-per-cent point 324 356 363 
End point. ; 361 394 400 
Composition, per cent by volume: 
Paraffins 50.0 26.0 44.5 
a eae a NT ame sete re 0.0 0.0 4.0 
Naphthenes 41.5 55.5 37.5 
Aromatics 8.5 18.5 14.0 
* Mid-Continent virgin, high-sulfur virgin, and coke-still naphtha. 
TABLE 2. Yield and quality data. 
Mid Continent fe ed Gulf C oast feed Mixed feed 
Noa- Nea 
regenera- Regene- Rege ne- regenera- Regene- 
tive Fluid rative Fluid rative tive Fluid __rative 
Plati- Moly- Plati- Moly- Plati- Plati- Moly-  Plati- 
num bdena num bdena num num bdena num 
Reforming yields: 
Dry gas, per cent by weight 11.4 11.7 7.5 10.7 6.1 12.6 12.3 8.7 
Butane, per cent by volume . 5.6 6.2 4.5 5.6 5.2 5.5 6.1 4.4 
C5+ reformate, per cent by volume...... . 80.2 79.0 84.7 80.5 86.0 79.6 78.4 84.1 
Carbon, per cent by weight 0.0 0.5 0.0 0.7 0.0 0.0 1.0 0.0 
Cst+ reformate properties: 
Gravity, deg API...... 46 46 46 40 40 44 44 44 
ASTM research octane number (without TEL 
EE arr es 93 93 98 98 93 93 93 
Reid vapor-pressure increase, pounds ¢.......... 2.0 2.4 1.6 { , 





* Mid-Continent virgin, high-sulfur virgin, and coke-still naphthas. 
+ Difference between Reid vapor pressure of C Ost reformate and Re id vapor pressure of re’ former feed. 





TABLE 3. Economics of viematien 5000 bbl per calendar one of Mid-Continent feed to 
93 ASTM research octane number (Witheat TEL addiien). 





(Thousands of dollars) 


Annual operating cost 
Materials: 
Gasoline (12.0 cents per gal 
Butane (3.5 cents per gal) 
Fuel gas (2.0 cents per FOE gal*) 
Tetraethyllead 


Sub-total 
Processing, ex-catalyst: 
Operating labor and miscellaneous 
Maintenance aa 
Utilities. ... 


Sub-total 
Catalyst ; 
Octane adjustment 
Total operating cost . 
Investment cost 
Processing equipment 
Initial catalyst 


Total investment 





Non- 
regenerative Fluid Regenerative 
Platinum Molybdena Platinum 

2,390 2,580 1,860 
320 —360 250 
160 —170 100 
90 —100 70 
1,820 1,950 1,440 
220 220 260 
30 60 40 
230 230 240 
480 510 540 
370 220 180 
300 50 0 
2,970 2,730 2,160 
1,100 2,000 1,300 
600 100 600 
1,700 2,100 1,900 


* A “fuel-oil equiva ut sities "is 150,000 Btu net heating v nee 





equipment failure or operator error. 
The possibility of upsets due to out- 
side factors is about the same with all 
processes, but the possibility of upsets 
due to factors related to the process in- 
creases as the equipment becomes 
more complex. Excessive catalyst cok- 
ing is likely to occur during upsets. 
The fluid molybdena and regenerative 
platinum processes can recover from 
excessive coking without catalyst 
change. 

Royalty rates depend on the partic- 
ular process being considered. Com- 
parative royalty rates are being quoted 
for processes of the three types. 

All three types of process have back- 
grounds of extensive development, and 
are being widely commercialized. They 
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are the subject of major development 
programs by large refiners, construc- 
tion companies, catalyst manufactur- 
ers, and other development organiza- 
tions. The non-regenerative platinum 
process is the oldest; more than 100 
units, with a combined capacity in ex- 
cess of 600,000 bbl per stream day, are 
reported to be operating, under con- 
struction, or in the planning stage. 
Fluid Hydroforming is more recent; 
8 units, with a combined capacity of 
approximately 110,000 bbl per stream 
day, are being operated, built, or 
planned. Three moving-bed units that 
use non-platinum catalysts, with a com- 
bined capacity of about 40,000 bbl per 
stream day, are also reported as being 
built or planned. The regenerative plat- 


inum process is the latest development: 
seven Ultraforming units, with a tota| 
capacity of about 60,000 bbl per 
stream day, are being designed ang 
constructed. 


Economic Comparisons 

In the selection of a reforming proc. 
ess for a given refinery, an economic 
comparison is needed which combine; 
the process factors with the economic 
factors peculiar to the refinery. Al. 
though each refinery situation is differ. 
ent, the scope of such economic com- 
parisons can be illustrated by three 
cases selected to cover a broad Tange 
of feed characteristics, reformer size, 
and feed and product values. 

Cases involve the 3 types of feed 
previously discussed; the yields for 
each case are shown in Table 2. The 
comparisons cover non-regenerative 
platinum, fluid molybdena as repre. 
sented by Fluid Hydroforming, and 
regenerative platinum as represented 
by Ultraforming. Reformate octane 
numbers of 93 and 98 are used to show 
the coming situation. 

In each case, feed of either 400 F or 
380 F ASTM end point is assumed to 
be available. For fluid molybdena and 
regenerative platinum, the higher-end- 
point feed is used. For non-regenera- 
tive platinum, the lower-end-point feed 
is used to avoid excessive catalyst de- 
terioration, and a heavy-naphtha cut 
between 380 F and 400 F is left over. 
This cut either can be blended into dis- 
tillate fuel or thermally-reformed to 
raise its octane rating; the economics 
are about the same either way. In these 
cases thermal reforming is assumed. 
Both thermal reforming and adjust- 
ment for the octane effect of differ- 
ences in yield of catalytic reformate 
are included in the octane-adjustment 
cost. 

Catalyst-replacement costs are based 
on a requirement of 0.2 Ib per barrel of 
feed for fluid molybdena. Catalyst 
lives of 20 bbl per pound for non- 
regenerative platinum, and 40 bbl pei 
pound for regenerative platinum, are 
used at 93 octane number. A catalyst 
life of 35 bbl per pound for regenera- 
tive platinum is used at 98 octane num- 
ber, this life being possible because of 
the high naphthene content of the feed 
in the 98-octane-number case. 

The investments are on a_ basis 
which assumes intermediate-cost con- 
struction and the same onstream factor 
in all cases. The investments for the re- 
generative platinum process include 
the cost of a spare reactor to permit 
uninterrupted reforming. Each total 
investment includes the initial charge 
of catalyst and, for fluid molybdena, 
the inventory of spare catalyst. 

Mid-Continent Case. The first case 
compares the 3 processes for catalytic 
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TABLE 4. Economics of reforming 10,000 
bbl per calendar day of Gulf Coast 
feed to 98 ASTM research octane 
number (Without TEL addition). 


Thousands of dollars 
Regenera- 
Fluid tive 
Molybdena Platinum 
\nnual operating cos 
Materials: 

Gasoline (11.5 cents per gal $840 3,480 
Butane (4.5 cents per gal 940 760 

Fuel gas (2.0 cents per FOE 
gal* 310 170 
letraethyllead 190 140 


400 2,410 


Sub total 3 
Processing, ex-cataly st: 
Operating labor and miscellan- 
eous 260 300 
Maintenance 100 70 
Utilities 200 210 
Sub total 560 580 
Catalyst 440 420 
Octane adjustment 139 0 
Total operating cost 4,530 3,410 
Investment cost " 
Process equipment 3,300 2,500 
Initial catalyst 200 1,100 
Total investment 3,500 3,600 
* A “fuel oil equivalent gallon” is 150,000 Btu net heating 


value. 


reforming of 5000 bbl per calendar 
day of Mid-Continent naphtha to 93 
octane number (without TEL addi- 
tion). Economics are shown in Table 3. 

Total operating cost covers mate- 
rials, processing, catalyst, and octane 
adjustment. These combine to show 
that non-regenerative platinum reform- 
ing costs $240,000 more per year than 
fluid molybdena, and $810,000 more 
than regenerative platinum. The differ- 
ences result from higher catalyst and 
octane-adjustment costs for non-regen- 
erative platinum, and from better yield 
and lower materials’ costs for regener- 
ative platinum. 

In total investment, non-regenerative 
platinum reforming costs $400,000 less 
than fluid molybdena, and $200,000 
less than regenerative platinum. 

This case shows an investment ad- 
vantage for non-regenerative platinum. 

This is outweighed, however, by the 
operating-cost advantage of regenera- 
tive platinum, which will pay off the 
extra $200,000 investment in 6 months 
after 50 per cent income tax. Fluid 
molybdena is higher in both invest- 
ment and operating cost . 

Gulf Coast Case. The second case 
involves reforming of 10,000 bbl per 
calendar day of Gulf Coast naphtha to 
98 octane number (without TEL addi- 
tion). Because of the high naphtha 
content of the feed, this high octane 
rating is well within the reach of fluid 
molybdena and regenerative platinum 
reforming. Non-regenerative platinum 
would probably not be practical at this 
octane level, and is omitted from this 
comparison. Economics of this case 
are shown in Table 4. 

Regenerative platinum has a clear 
advantage here. It saves $1,120,000 
per year over fluid molybdena, almost 
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TABLE 5. Economics of reforming 20,000 bbl per calendar day of mixed feed* 
ASTM research octane number (Without TEL addition). 


to 93 


Thousands of dollars) _ heal 


Annual operating cost 
Materials: 
Gasoline (13.5 cents per gal 
Butane (6.8 cents per gal 
Fuel gas (6.0 cents per FOE gal + 
Tetraethyllead 


Sub-total 
Processing, ex-catalyst: 
Operating labor and miscellaneous 
Maintenance 
Utilities 
Sub-total 
Catalyst ; 
Octane adjustment 


Total operating cost 
Investment cost 
Process equipment 
Initial catalyst 


otal investment 





* Mid-Continent virgin, high-sulfur virgin, and coke-still naphtha. 


Non- 
regenerative Fluid Regeneratiy, 
Platinum Molybdena Platinum 
10,440 11,300 8,080 
2,150 2,460 1,670 
2,120 2,110 1,490 
360 380 270 
5,810 6,350 4,650 
300 270 340 
110 130 130 
1,740 1,380 1,790 
2,150 1,780 2.260 
1,510 880 780 
900 200 0 
10,370 9,210 7,690 
3,600 4,200 4,300 
1,800 300 1,800 
5,400 4,500 6 100 


t A “fuel-oil equivalent gallon’’ is 150,000 Btu net heating value. 


entirely as a result of better yield; and 
it requires an investment only $100,- 
000 greater. 

Mixed-Feed Case. The third case in- 
volves reforming of 20,000 bbl per 
calendar day of mixed feed to 93 oc- 
tane number (without TEL addition). 
The available feed is a mixture of Mid- 
Continent virgin, high-sulfur virgin, 
and high-sulfur coke-still naphthas. 
Desulfurization of this feed is required 
for both platinum processes, but no 
special treatment is needed for fluid 
molybdena. Economics of this case are 
shown in Table 5. 

In operating cost, regenerative plat- 
inum saves $2,680,000 per year over 
non-regenerative platinum, and $1, 
520,000 per year over fluid molybdena. 
As in the Mid-Continent case, the dif- 
ferences are due to the better yield and 
lower materials’ costs with regenerative 
platinum, and to the higher catalyst 
and octane-adjustment costs with non- 
regenerative platinum. 

In total investment, both platinum 
processes are higher than fluid molyb- 
dena. The extra cost reflects both the 
need for desulfurization and the high 
initial catalyst cost. 

In this case non-regenerative plati- 
num is unattractive compared with 
fluid molybdena because both operat- 





Water Pistols for 
Carter Refinery 


Carter Oil Company has a ready- 
made job for little boys at its Bill- 
ings, Montana refinery. The young- 
sters could be used to operate water 
pistols, Carter's newest addition to 
equipment at the refinery. 

The water pistols are used to 
test steam traps or lines for live 
steam. Previously when refinery 
workers _wanted to check they 
touched the pipes and got burned 
or spit on them. 











ing costs and investment are higher, 
Fluid molybdena is $1,600,000 cheaper 
than regenerative platinum in invest- 
ment, but the $1,520,000-per-year say- 
ing in Operating cost with regenerative 
platinum would give a payoff attractive 
to many refiners. In a situation like 
this, a careful economic study, includ- 
ing allowance for income-tax effects, 
should be made before either process 
is selected. 

Discussion. These cases show that 
yield is often the most important fac- 
tor in the selection of a@ catalytic re- 
forming process. Gasoline yield de- 
pends on both yield and Reid vapor 
pressure of C,+- reformate. In these 
cases an increase of | per cent in yield 
of C.-++ reformate is worth 3.4 to 4.5 
cents per barrel of feed, and a decrease 
of 1 lb in C. Reid vapor pressure is 
worth 2.5 to 3.3 cents per barrel of 
feed. 

At current octane levels, non-regen- 
erative platinum reforming is a reason- 
able choice in some refinery situations. 
Its investment is often lower than that 
for the other processes, and it can 
meet today’s octane requirements. 
Fluid molybdena reforming is best 
adapted to large units and to the proc- 
essing of high-sulfur feeds. Its invest- 
ment in such situations is lower than 
that for the other processes. Regener- 
ative platinum reforming has an im- 
portant economic advantage over the 
other processes in its higher yields, par- 
ticularly as octane levels rise. 
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Cooling tower, stabilizer, amine reactivator, recycle gas H.S 
absorber, absorber effluent knock-out drum, amine storage drum, 
reactor effluent coolers, reactor preheat exchangers at Atlantic’s 
refinery. It is second only to Point Breeze plant, Pennsylvania. 


P 720.1 


Another view of main vessels in Catformer unit: Stabilizer con- 
densers and reflux receiver, amine reactivator, recycle gas H.S 
absorber, knock-out drum, reactor effluent coolers, and reactor 
preheat exchangers, control house. Four compressors are used. 


Catforming ‘Civilizes’ Naphthas 


Regenerating system for catalytic reforming catalyst uses air-in-steam 


to boost efficiency of process on West Texas and Coastal products 


At its Gulf Coast refinery, at Atreco, 
near Beaumont and Port Arthur, Texas, 
Atlantic Refining Company has devel- 
oped over a period of years an impor- 
tant item in its corporate body—the 
Atreco plant. It is second only to Point 
Breeze plant, in eastern Pennsylvania. 
The plant operates on sulfur-ridden 


*Editor, Refining and Petrochemical Edition. 


ey 


Three Selas furnaces add heat to intermediate stream to reactors. 


" a : saa voqneins 


ARCH L. FOSTER* 


West Texas crudes, also Gulf Coastal 
crudes much lower in sulfur. As a re- 
sult, this plant had several thousand 
barrels per day of low-grade naphtha, 
a situation not dissimilar to that of 
about every other refinery in this popu- 
lous oil-water coastal region. 
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Came Atlantic’s catforming process, 
for upgrading low-value naphthas to 
make of them super-quality motor fue! 
components. The result—an 8000 bar- 
rel per day catformer unit, engineered 
and constructed by H. K. Ferguson 
Company, that went on stream this past 
summer, “synthesizing” top-grade mo 
tor fuel from subquality naphthas, part 








Reactor system, showing B-3 reheater furnace. 
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Compressor battery, showing the recycle hydrogen compressors. 


of the latter high in deleterious sulfur. 
This unit was the eleventh catformer 
to go on stream. 

The charge to this unit comes from 
two sources, as stated just above; about 
50 per cent of the naphtha if from 
high-sulfur West Texas crude. About 
50 per cent is derived in primary crude 
stills from Gulf Coastal crudes that run 
much lower in sulfur. These two paral- 
lel streams, one from the West Texas 
Permian Basin, the other from Gulf 
Coast salt dome production, of the 
order of 4000 barrels per day each are 
combined and sent to tankage as cut 
from crude, with an average sulfur con- 
tent of 0.14 per cent. 

From tankage this feed is sent 
through strainers to remove rust and 
scale, that will otherwise foul the ex- 
changers, furnaces and other equip- 
ment. Following these strainers the 
liquid is combined with the recycle 
hydrogen-rich gas stream (92-96 per 
cent hydrogen). Normal ratio of these 
streams is 9 mols of hydrogen per mol 
of liquid feed. Thence the charge goes 
to preheat via exchange with the 
effluent from the last reactor. 

From the exchangers the charge en- 
ters the first of three (Selas) radiant 
heat furnaces, and in turn goes to the 
first reactor, second heater, second re- 
actor, third heater and third (last) re- 
actor. The reforming reaction is endo- 
thermic. Each furnace in turn raises 
the temperature of the partially re- 
formed charge to reaction temperature 
for the following reactor pass. 

Furnaces are the now familiar short- 
flame, multiple burner radiant heating 
system that shows such high heating 
efficiency and very flexible heat- 
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gradient control necessary for present- 
day operating efficiency. The unit is de- 
signed for operation over a range of 
about 850-950 F if, as and when de- 
sired by the operator. 

From the third reactor the hot re- 
formed stream passes to the exchangers 
to preheat incoming charge, then to a 
cooler, followed by entry into a flash 
drum to separate the hydrogen-rich gas 
from the liquid. This recycle hydrogen 
goes to a Girbotol monoethanolamine 
unit to take out the hydrogen sulfide 
formed during the catalytic treatment. 

The catforming catalyst removes es- 


sentially all sulfur from the Charge 
naphtha, converting it to hydrogen gy]. 
fide. The resistance of the catalyst to 
sulfur, water and amine absorbent 
solution makes it possible to remove 
sulfur as hydrogen sulfide rather than 
by the vastly more expensive desulfurj- 
zation of the naphtha prior to charg. 
ing to the unit. 

The catformer at Atreco is designed 
for normal operation at either 500 or 
at 700 psig, the choice depending on 
the properties of the charge stock. Four 
440-hp reciprocating Clark compres. 
sors, three for regular operations and 
one spare, are installed to compress 
the hydrogen gas for recycle. The ex- 
cess of hydrogen-hydrocarbon gas pro- 
duced is burned as fuel in the furnaces 
shown in accompanying photographs. 

The flashed liquid is flashed again in 
a drum at lower pressure than the pro- 
ess pressure, (about 250 psig), from 
which a small hydrogen-rich gas stream 
of about 88-92 per cent hydrogen is 
taken. From the bottom of this drum 
the flashed naphtha is taken to the 
stabilizer, where it is reduced to the 
vapor pressure required to make it a 
suitable blending fraction for motor 
fuel production, with the other motor 
fuel streams from the refinery. The mo- 
tor fuel has less than 0.001 per cent 
sulfur. 


In Atlantic’s Philadelphia refinery 
the hydrogen obtained from the ex- 
cess production of a similar plant is 
employed to make ammonia, along 
with atmospheric nitrogen. At Atreco 
the excess hydrogen is presently being 
burned in fefinery fuel, pending the in- 








Three catalytic reactors, showing inlet line from preheater furnace. 
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MODEL for Tomonurew 


The full scale commercial uranium refining 
plant—of which this is a model—is now under 
construction at Port Hope, Ontario, and will 
be completed in 1955, the first of its kind in 
Canada. With engineering and construction by 
Catalytic, it will make available to Eldorado Min- 
ing and Refining, Limited (a Crown Company) 


CATALYTIC ON-TIME...ON-BUDGET SERVICES 
for the atomic energy, chemical, petrochemical 

and oil refining industries « Project Analysis « Process 
Design « Economic Studies + Engineering » Procure- 




















the most advanced processes for uranium 
refining. This new example of our services 
in advancing uranium technology portrays 
Catalytic’s position of leadership in the industry 
of tomorrow. We welcome your inquiries today 
—that Catalytic’s on-time, on-budget services 
may contribute to your success of tomorrow. 


CATALYTIC 


CONSTRUCTION COMPANY 
1528 Walnut St., Philadelphia 2, Pa. 


In Canada: 
CATALYTIC CONSTRUCTION 


ae li Basie ne 


To obtain more information on products advertised see page E-35 C35 














Ultramodern Electronic Control Board for Atreco Catformer. 


stallation of alternate uses of this valu- 
able by-product gas. 


Regeneration Provisions 

Catforming catalyst is regenerated in 
place of burning off coke deposits with 
a dilute air-in-steam mixture. Meters 
are supplied for measurement and con- 
trol of the amounts of air and steam 
added. Both steam and air come in 
from refinery supply. The catalyst is so 
constructed that it can stand repeated 
regeneration and comes back to its 
original activity level. 

The reactors are vertical cylinders, 
with catalyst beds of 5 ft by 7 ft, con- 
taining about 7800 lb of catalyst per 
bed. Each cylinder is about 8 ft, 3 in. by 
5 ft, 3 in., plus dished heads, with a 
monolithic lining of about 5-in. thick- 
ness. The high temperature lines are of 
low chrome steel. The catalyst is pel- 
leted; length of the pellets is about 
equal to the diameter 3/16-in. on each 
dimension. 


Furnaces 

All Selas furnaces are radiant sec- 
tions; each has an “economizer,” mak- 
ing 400 Ib steam from ‘waste’ heat, 
which steam is used in the stabilizer 
reboiler and in the general plant steam 
system. Alloy tubes are employed in 
the furnace coil. All electronic con- 
trols were supplied by the Autronic 
Division, Swartwout Company. This is 
one of the first full scale all electronic 
instrumentation and control systems. 
Experience to date indicates perform- 
ance is exceeding expectations. 

Significance of this advance is far 
reaching. From a short range view- 
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Catformer Operating Conditions 





Flows 
Charge........ 8150 BPD 
RS. os eck <ee ss 8090 BPD 
Make Gas......... 113 MCFH 
Stabilizer Gas... .... 23 MCFH 
Recycle Gas........ 3000 MCFH 
Operating conditions 
Average reactor pressure. . 600 psig 
reactor temperatures 
oo ee 855 
| 7” 816 
2 Se eons Sc eetiny 864 
De cedcebedaebues ; 841 
OE ar cuccsckebscsus ae 874 
_ 7 ee ue 858 
Charge and product properties 
Charge Reformate 
Gravity °API...... v a 54.9 
Mid-boiling point °F .. 276 260 
Octane — F-1... 50.3 clear 91.5@3 ml) 
TEL/gal 
<0.001 


Wt per cent sulfur... ... 


0.14 


point, electronic instrumentation and 
control provides greater accuracy of 
measurement and faster response by 
the controls. From the long range view- 
point, electronic instrumentation is 
ideally suited for use in conjunction 
with high speed electronic calculators 
or mechanical brains. 

The system functions as follows: 
electrical impulses pass from the trans- 





Polyethylene Film 
Used in Construction 


A new use for polyethylene film, 
which is made from oil, is in the 
construction of houses. It can be 
laid over sand to form a moisture 
barrier in floors. Pipe for radiant 
heating is placed on top, and a 
concrete slab poured over all. Other 
construction possibilities include a 
moisture and dust barrier for walls, 
end flashing around windows. 
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mitter to the recorder and controller, 
and electronically back to the relay at 
the valve, which provides the air to 
actuate the valve. 


Yields and Quality 

The catforming process is based on 
Atlantic’s selective catforming catalyst 
which consists of platinum metal on a 
controlled silica-alumina base. This 
catalyst promotes. isomerization of 
paraffins and naphthenes, conversion 
of naphthenes to aromatics, hydro- 
cracking of high boiling paraffins with 
cleavage near the central carbon atom, 
and desulfurization with production of 
hydrogen sulfide. The process results in 
a high yield of high quality gasoline of 
excellent color, odor, and gum stability, 
and essentially free of sulfur. The hy- 
drogen produced is of high purity. 
Yields of methane and ethane are low. 

The properties, yields, and _by- 
products of the catforming operation 
may be varied widely, depending on 
the charge stock’s properties, on the 
products wanted, and the operating 
conditions maintained. Initial results 
obtained on this unit under the mild 
conditions required by current octane 
demand are shown in the table. Higher 
octanes, with correspondingly lower 
yields, can be obtained as desired by 
increasing the reformer severity. 

Acknowledgement is made, appre- 
ciatively, to R. Stewart, Atreco plant 
manager, and to H. E. Jacobs, chemical 
engineer with the Research and Devel- 
opment Department of Atlantic Re- 
fining Company, for their aid in col 
lecting the data on the process as pre- 
sented herewith. eat 
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Be prepared to meet 77) market condition 
with Du Pont Fuel Oil Additive No. 2 


Flexible refining and blending opera- 
tions simplify the problem of meeting 
peak seasonal demands for fuel oil on 
short notice. The easy way to get this 
flexibility is through the use of Du 
Pont Fuel Oil Additive No. 2. 

This stabilizer-dispersant makes it 
possible for you to blend catalytic 
cracked stocks with straight-run prod- 
ucts. As a result you get the manufac- 
turing flexibility to meet varying sea- 
sonal demands. 

Du Pont FOA-2 also helps you up- 
grade stocks to increase your yield of 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) 


Petroleum Chemicals Division * Wilmington 98, Delaware 


domestic heating oils, and release your 
straight-run stocks for premium diesel 
fuel or charging stock. 

Du Pont FOA-2 helps you improve 
fuel oil two ways: 
1. Retards residue formation—The anti- 
oxidant properties of Du Pont FOA-2 
effectively reduce the rate of insoluble 
residue formation in distillate fuel oils. 
2. Prevents clogging—lIf insoluble resi- 
dues are formed, this additive disperses 
them so that particles are small enough 
to do no harm. 

Du Pont Fuel Oil Additive No. 2 


is most effective when added to freshly 
prepared stocks at the refinery. Sam- 
ples for testing in your own stocks and 
a booklet describing this additive can 
be obtained from any Du Pont Petro 
leum Chemicals Division representa- 
tive or regional office. 


REG us Pat OFF. 


Better Things for Better Living 
. » through Chemistry 


Petroleum Chemicals 


NEW YORK, N. Y.—1270 Ave. of the Americas. ..Phone COlumbus 5-2342 





Regional CHICAGO, ILL.—8 So. Michigan Ave........... Phone RAndolph 6-863( 
i TULSA, OKLA.—1811 So. Baltimore Ave............ Phone Tulsa 5-5578 
Offices: HOUSTON, TEXAS—705 Bank of Commerce Bldg... .Phone Blackstone 1151 


LOS ANGELES, CALIF.—612 So. Flower St........ Phone MAdison 5-169 


IN CANADA: Du Pont Company of Canada Limited—Petroleum Chemicals Division, 80 Richmond St. W., Toronto 1, Ont 


OTHER COUNTRIES: Petroleum Chemicals Export—Nemours Building, 6539 Wilmington 98, Delaware 
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4 ow fo Drain ‘ 
r S| ies 
HL bbl F 
H Bubbie-Cap Columns ‘a 
= U Umn E 
ry . | 
| | Correlation between sizes of weep-holes, riser L 
Pr . 10}-— 
> | heights and number of plates gives results L 
i < 
of less error and more usefulness in design s[ 
J. E. BROADDUS*, A. J. MORSE** and R. L. HUNTINGTON*** 7 
se was stopped, a stop-watch was started L 
wea and allowed to run until the top tray L 
FIG. 1. Morse (on ladder), and Broaddus —— had drained to the point where drops 
taking drainage time data on six- x replaced the steady strain. A second FIG. 
inch Kraloy plastic column. ee stopper stop-watch was then started at the in- 
d lo £ —_on each plate stant the first tray had drained itself, 
WwW ; | In like manner, the drainage time was 
HENEVER a fractionator or ab- = I's" sections obtained for the remaining successive ; 
sorber containing bubble-cap trays is = trays. L 
shut-down for inspection or repairs, soll 1 co ' ial 
it is desirable to have the liquid, which Reciliieidliten Liquids, Weep-holes Studied i 
is retained on each tray, drain to the on ont plate The following table lists the liquids ot 
base of the column as soon as possible. Ir ‘ used, operating temperatures, and the L 
This drainage is accomplished by weep- - viscosity and densities at the operating mt 
holes that are usually placed near the conditions. = | 
‘overflow weir so that the liquid, which 8 bolts in each section seatebiniahs mt 
falls through the holes, has already been n _— ee a ee L 
in contact with vapor or gas in its pas- = wo Se wt 
sage across the tray. 3/4's2'14" riser a ae a 
In the case of low liquid rates such ia on each plate Triethylene alyeol Berita 80 113 32.00 , wal 
as those handled by glycol dehydrators, ~ tahnetcnses a il a I 
one weep-hole might keep liquid from oi a 
building up on the tray to a sufficient Results — obtained ~ the four 
; : ed liquids for the following combinations 
height for the gas to contact the liquid F = dite oltet sanell slaee tela 
through the bubble caps. On the other i lasti | ic a ee 
extreme, large towers that process 6" —— pe —_ eae FIG 
. ° poe 9 a Chimney-weir 
heavy volumes of gas and liquid may Weep-hole riser height 
operate satisfactorily with a number of trap ae = % in. 2% in. 
weep-holes in order to assure fairly 2" section ef in. ie ie. 
. . g in. 4 ih. 
— drainage upon shut-down occa- volume ———- = a 
. oan i) 
J. L. Huitt et al’ have reported results pnp ee ' 
of some experimental work that was 1/4" trap drain —= iiciaiaal 
done in 1949 on a six-inch column. a 
Although a number of designers may siesins pa neers any Car le ; 
have confidential data on drainage 7” y Y4 Risers — 
time, no other publication on this topic ; ; Baas © ' 
has been observed up to the present. The G-in. column contained 6 ways, ’ 
18 in. apart, each tray being equipped 7 
e 4, 3 ° ° /e Weep-hole © . " 
Apparatus and Procedure =e two %-in. W.I. pipe chimneys ait ‘o 
ae 8 : : oe J 
In order to eliminate the element of a8 — “ weitlory nongee and 3 i Diameter i 
human error in removing a series of holes ve, %, and % in. in diameter. 
stoppers simultaneously, the authors These chimneys and weep-holes — <------ 
have built a 6-in. plastic column that be ———s y =~" through a) i —l.-t 
more nearly simulates an actual tower > Sere ee ocated immediate y % 
and does not require the joint effort  2P0Ve each tray, without dismantling Sebiiawinaesiae’ : 
of a group of operators to start the the column. ; . i Ya Risers x 
drainage flow from tray to tray. The Each run was started by circulating pt 
column details and photograph are liquid over the top : of the —— ee lUlUlUlUlUlllU OL ee " \ 
shown in Figs. 1, 2, and 3, respectively rate that would maintain a slight flow 2% | 
| eae : A 3 : : nf 
*Gulf Oil Corporation, Port Arthur, Texas. tas the %4-in. diameter chimney i" 
**Continental Oil Company, Ponca City, weir. As soon as the circulating pump 2 FIC 
Pp 
Oklahoma. . re FIG. 3. Plate layout for experimental col- 
*School of Chemical Engineering, Univer- 
sity of Oklahoma, Norman, Oklahoma. | EXCLUSIVE | umn employed. 
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FIG. 4. Drainage times required for va- 
rious liquids and differing numbers 
of plates. 


vie 








FIG. 5. Drainage times required for great- 
er liquid depth, same size of weep 
holes. 





FIG. 6. Variation of drainage times with 
different sized weep holes (see 
sizes used in Figs. 4 and 5). 































































































FIG. 7. Curves showing Huitt correlation 
between variables in drainage of 
plates. 


The %-in. weep-hole proved to be 
too small to give consistent readings. 


TABLE © 1. . tee times on six-inch 
plastic column. 











Y in. weep-hole 214 in. riser 
Time (seconds) 


Liquid Tray 1 Tray2 Tray3 Tray 4 Tray 5 Tray 6 
Water..... 50.8 87.9 121.0 156.2 186.5 217.9 
Gas oil.... 54.2 92.3 129.4 167.6 202.8 239.1 
Triethylene 

glycol... 76.8 120.4 163.6 206.4 248.3 289.7 
Lube oil... 109.2 171.5 231.8 282.9 334.8 386.4 


V4 in. weep-hole 534 in. riser 
Water..... 103.4 161.7 221.3 264.7 333.5 394.4 
Gas oil.... 100.6 164.4 230.3 290.2 351.3 409.0 
Triethylene 
glycol... 142.2 206.7 276.7 353.9 425.7 488.7 
Lube oil... 193.1 284.3 388.5 481.9 565.3 641.0 


24 in. riser 





3% in. weep-hole 


Water..... 27.4 43.9 64.9 80.9 100.7 116.9 
Gas oil.... 29.8 50.8 70.5 90.8 111.6 127.8 

Triethylene 
glycol... 35.7 56.4 77.9 98.5 119.4 140.4 
59.1 85.8 113.8 1387.4 161.8 187.2 


Lube oil... 





Summary 

Results from experimental runs 
(Table 1) were used as a basis for a 
correlation for drainage time versus 
number of plates. When time versus 
plate number for the above conditions 
was plotted (Figs. 4, 5, and 6), each 
liquid and set of conditions gave a 
separate straight line. It was decided 
that a separate line for a set of certain 
conditions with each liquid would not 
be of much use from a design stand- 
point, so an attempt was made to de- 
velop a correlation for all liquids at 
one set of conditions. The correlation 
that gave the best results was the one 
reported by Huitt et al,’ namely 





© p% 
pe 
where 
© = minutes per square foot of open 
tower area 


p = grams per cc 
p= centipoises 


THE PETROLEUM ENGINEER, February, 1955 



























oa | — MIN. PER FT.” OF PLATE AREA 


|  |— CENTIPOISES 
{ | 
| r |= Gkans ret | 











INITIAL LIQUID HEIGHT OF 2%” A 
. h = Bait 





























FIG. 8. Results of correlation for all 
liquids under one set of conditions. 
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FIG. 9. Correlation of weep holes and 
riser heights to obtain a straight- 
line relationship: 14-inch weep- 
holes, 214-in. liquid height. 
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FIG. 10. Correlation with 14-inch weep 
holes, 534-inch liquid height. 
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to users and 
prospective users of 


R.A” SPEC FIG. 11. Correlation similar to that in Fig, 


(CAST IRON) Manager 9, but with %-inch weep holes, 
2%-inch liquid height. 
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COOLING AND CONDENSING SECTIONS Ss 
The following new developments in National Cooling and | 1.50 {Th 
Condensing Sections are announced in the interest of 1.40} —- + ©. AUNUTES Pan SQUARE FOOT 1 _1_t i 
effecting further operating economies and performance value: | 1.20} ue ay tA 
"2°14 = DIAMETER OF WEEPHOLE | ) | One 
1. SHOP ASSEMBLY. National Sections, while easily and | 1 —1—T 1» sala Sa Ga avaun ~ 
economically assembled in the field, can now be shipped t 5 ie Be oa 
assembled in stacks, tested and ready for use, at surprisingly rari a i he g 
little extra cost This now applies to domestic shipments aie rT 
as well as for overseas. | niin 4 “a 
2 PROTECTIVE COATINGS. For services where cooling water is | | i E 
excessively corrosive or fouling, National Sections coated with ‘| "| 
recently developed Kolmetal have proved to be unsurpassed in ‘| 
increasing life and long range efficiency plus reducing main-— | i Es 
tenance costs for cleaning to virtually zero. | | 
3. EVAPORATIVE OPERATION. It is now a proved fact that FIG. 12. Combination of the data as C 
National Sections can be operated as a combination exchanger and shown in Figs. 9, 10, and 11. 
cooling tower, with excellent approaches between ambient wet fe 


bulb and final product temperatures. The maximum error obtained using 


this correlation is 14 per cent, whereas 
4. FURTHER RESEARCH. Now under consideration and development the average error is 6 per cent (Figs. 7 


are several new materials from which National Sections may be and 8). 


cast, in addition to currently available close grained gray It was then decided to try to find 





cast iron and chrome nickel iron. These developments will be a correlation between the weep-holes 
of particular interest in connection with the handling of and riser heights that would give a ( 
flammable fluids. Further announcements in this field will be straight line relationship but would dif 
forthcoming soon. also work for all liquids and conditions. Sa 
These new developments plus the fact that National Cooling en en gr ee = 
and Condensing Sections are performing in many industrial, , ; 
chemical and oil field and refining applications with high =e(5) : _. 
efficiency and with minimum maintenance prove that it pays we? h lin 
to consult with National about your cooling and condensing where Eq 
problems. Write for our latest Bulletin CEC-54. © = minutes per square foot of open an 
tower area oli 
p = grams per cc. of liquid Ar 


d = weep-hole diameter (inches) Gl 


h = riser height (inches) de 
The percentage error on this correla- bi 


R tion was approximately the same as for 
ADIATOR ComMPaNny the previous one. 










JOHNSTOWN, PENNSYLVANIA 
HEAT TRANSFER DIVISION HEADQUARTERS Reference DI 
60 EAST 42nd STREET, NEW YORK, NEW YORK 1. me, 2, 5 et al Petroleum Refi we Pe 
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One of the two Cooper-Bessemer EM compressors, rated at 300 hp, serving in Canadian 
Oil's UOP Platforming operation. Note the simple, neat and compact arrangement of 


this ‘open air'’ unit, 


EM's and GMX's at Sarnia... 


NEW HIGH’S IN 
COMPRESSOR EFFICIENCY 


Dig ee age 2-cylinder EM’s and 6-cylinder 
GMX’s — offer efficient compressor service for two 
different oil companies employing different processes at 
Sarnia, Ontario. 


At the Sarnia refinery of Canadian Oil Refineries, Ltd., two 
motor-driven EM compressors recycle hydrogen for their 
new UOP Platforming unit. This unit, charging nearly 
3800 barrels per stream day, produces high yields of gaso- 
line with an octane number reaching well into the 90’s. 
Equipped with non-lubricated cylinders, EM’s play a vital 
= dependable role in this production of high octane gas- 
oline. 


And, for the new Houdriformer of a similar capacity at 
Sun Oil Company’s Sarnia plant, two Cooper-Bessemer 
GMX V-Angles, also with non-lubricated hydrogen cylin- 
ders, are used in the recirculation of gases. This catalytic 
teforming unit likewise upgrades low octane naphthas to 
high quality motor fuels. 


DIESELS @ GAS ENGINES @ GAS-DIESELS e 


ENGINE-DRIVEN AND MOTOR-DRIVEN COMPRESSORS 


Another Example 
f 
Mfficient Power 


at Lower Cost — 


Two 6-cylinder Cooper-Bessemer GMX compressors, rated at 330 hp at 
400 rpm, being installed to recirculate gas for the Houdriformer process a! 
Sun Oil Company's new Sarnia, Ontario pliant. 


Whether you are considering UOP Platforming, a “Joudri- 
former, or other operations requiring compressors of vir- 
tually any type,—Cooper-Bessemer offers more than a 
century of reliable compressor building experience. Contact 
your nearest office for detailed information. 


ow | 
COOPER-BESSEMER 


GROVE CITY, PENNA. 









New York City @ Seattle, Wash. © Bradford, Pa. ® Chicago, Ill. 

Houston, Dallas, Greggton, Pampa and Odessa, Texas 

Washington, D. C. © Shreveport, La. © San Francisco, Los 

Angeles, Calif. © St. Louis, Mo. ©@ Gloucester, Mass. © New 

Orleans, La. ® Tulsa, Okla. © Cooper-Bessemer of Canada Ltd., 
Edmonton, Alberta—Halifax, Nova Scotia. 





A method for estimating product compositions 


that agrees well with plate-to-plate calculations 


P 734.5 


Multicomponent Fractionation 


HERE is a way of finding the com- 
position of the products from a column 
when the feed composition, number of 
plates, and reflux ratio are known. 
The method is an adaptation of the 
absorption factor approach to the 
Thiele-Geddes calculation. Others have 
done this*: 7. The new feature is to try 
various values of the average absorp- 
tion factor until the mol fractions total 
unity in the top and bottom products. 


Full Statement of the Problem 
Assume the following data are given: 
feed rate and composition 
tower pressure 
number of theoretical plates 
feed plate location 
reflux ratio 
percentage of feed taken as top 
product 
We want to find the mol fraction of 
each component in the top and bottom 
products. 
Method. The calculation is in five 
steps: 
Step 1. Estimation of first trial values 
of K, and K,. 


X 
Step 2. Calculation of y. by equa- 
d 


tion 7. 


Z 


Step 3. Calculation of X 





by equa- 


tion 15. 
Step 4. Calculation of X,, Yq, & Xy, 
and = Y, by equations 16 and 18. 
Step 5. Preparation for next trial. 
Illustrative example. The method 
will be illustrated by an example. The 
theory behind it will be given later. 
Data. The known data are as fol- 
lows: 


Feed Rate and Composition 


Relative 
Mols volatility 
Component FX, o 
A 12 b 
B 40 2 
C 25 | 
D 23 0.5 
100 
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Condition: All liquid at bubble 
point. 

Number of Theoretical Plates 
rectifying section: R= 8 
stripping section: S=—6 

Reflux Ratio 
rectifying section: m = 1.13 
stripping section: p= 0.905 

Split of Top and Bottom Products 
top product: D = 52 mols 
bottom product: W = 48 mols 
Calculation. The calculations are 

shown in Table 1 (first trial) and 

Table 2 (second trial). 

Step 1. First trial values of K, and 
K,. Any component may be used as 
the base component. Its relative volatil- 
ity is taken as 1.0. We want to estimate 
an average K, for this component in 
the rectifying section and an average 
K, for this component in the stripping 
section. 

We could simply choose numbers at 
random, K, being greater than K,. 
Subsequent calculations would indi- 
cate in what direction these values 
should be changed for the next trial. 

It is better, however, to make an 
estimate by some approximate method. 
For example: Assume the split is per- 
fectly clean, with no overlapping com- 
ponents. Then a dew point calculation 


on the overhead and a bubble point 
calculation on the bottoms are made. 

This gives for base component C 

K (top) = O43 
K (bottom) = 1.32 

The feed plate K was roughly esti- 
mated as 0.70; for a first approxima- 
tion, the square root of K, K,, may be 
used. 

K, and K, may be estimated by 
means of the following approxima- 
tions: 

ea ee 

K, = V Ky K,; 
where K, is the estimated value of K 
at the feed plate. 

After getting K, and K, for the base 
component, the values for the other 
components are obtained from these in 
the ratio of their relative volatilities. 

Step 2. Calculation of . Use equa- 

d 
tion 7. The calculations are shown in 
Table 2. 


Zz 





Step 3. Calculation of 


tion 15. See Table 2. 

Step 4. Calculation of X,,, Yq, } X» 
and > Yy. Use equations 16 and 18. 
See Table 2. 

Step 5. Preparation for next trial. 
The sum of X,, is greater than one. This 
indicates that K, or K,, (or both) 
should be increased slightly for the 
next trial. 

The calculations go quicker if only 
one of the K’s is changed. 

Table 2 shows the calculations for 
the second trial. 

By interpolation of the results of the 
first two trials, the solution of the prob- 
lem is found. See last step, Table 2. 


. Use equa- 


w 


Theory 

Enrichment. First, let us define the 
enrichment for any component as the 
ratio of its mol fraction in the top prod- 
uct to its mol fraction in the bottom 
product. 

The absorption factor and stripping 
factor equations provide a quick way 
of estimating the enrichment for ay 
component. 
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omenciature 
TABLE 1. Calculations — first trial. x = Relative volatility 
aan = 
STEP 1 D = Top product, mols 
Feed To? Product, P Bottom Product , F = Mols of feed 
mo mo. ract. mols mo ract. oa 4 ° ala oy . 
re eee 12 12 231 K = Vapor-liquid equilibrium con- 
sak Soe 40 40 769 “ i stant. Subscript a = average 
saute 23 23 479 for rectifying section; b = av- 
100 52 1.000 rr 1.000 erage for stripping section. 
; L = Liquid downflow, mols 
a ei m = V/L in rectifying section 
d a . . . . 
he coqsceltianaion 231 5 “0462 p = V/L in stripping section 
Wiacas ces sncecedaves 769 2 3845 R = Number of theoretical rectify- 
Kd = .4307 (component C) ing plates 
Siti Giadias iin: Miniiaaiien S = Number of theoretical stripping 
Xw ri ae plates 
c Se xe 621 1 5210 V = Vapor upflow, mols 
7 930 
i aan ala ai os — W = Bottom product, mols 
se ee - = (component C) X = Mol fraction in liquid. Sub- 
ade script f= feed, w = bottom 
"ia The feed plate K is roughly estimated as 0.70 roduct, z = on feed plate. 
P . . 
. Ka = v0.43 x 0.70 = 0.56 Y = Mol fraction in vapor. Sub- 
Kb = v1.32 0.70 = 0.97 script d = top product. 
esti- STEP 2 
| Xs 
ima- : . 
y be Be —_ Ge te et a® A+1 Ya As the operating line equations for 
a 2.80 3.164 10,043 10,042 2.164 603 604 .0601 ifyi i nd stripping sec- 
B.... 1.12 1.266 6. 599 5.599 0.266 2.735 3.735 566 yrs rectifying aacagorte ae ned & ae 
| by C.. 0.56 .633 0257  —.9743 ~.367 345 1.345 52.3 tion are different, the enrichment for 
oy ee . - 316 0001 =—.9999  —.684 190 1.190 11,850 each section is calculated separately. 
*A= TK. 1 [(mKa)§—1] The overall enrichment is the product 
of these two. 
orar 6 se Having obtained the enrichment for 
a Kp pK» (pKv)®  (pKv)®—-1 pKv—1 Bt “Se each component, a material balance 
0 = 4.85 4.39 7,158 7,157 3.39 200.5 7,358 i ition 
a 1.94 1.756 29.32 28.32 0.756 3.55 32.87 over the column gives the compositio 
a 0.97 .878 4581 —.5419 —.122 422 880 of the top and bottom products. 
base RR _ —_ 0.439 .0071 —.9929 —.561 168 175 Average absorption factor. The use- 
other ‘B= Tk, —1 [(pKe)s—-1] fulness of the whole absorption factor 
se In idea depends on being able to estimate 
es. Se i ’ the average absorption factor for each 
>qua- Xw “= adel FXt Xw Ye component, or, what amounts to the 
A. 122,500 6.37 x 106 6.37 x 106 12 1.88x 10-6 2308 same thing, an average K for each com- 
min | oo “01684 "876 i = _— -s ponent. The series expressions for en- 
D... Canis 000768 48.00 23 _-4792 -000007 richment, equations 4 and 14, would 
1.0037 .9957 give exact results, but are difficult to 
aad . use, since all the plate temperatures 
TABLE 2. Calculations — second trial. must be known to get the individual 
3 X,, STEP 1 K’s. The average K is one which, when 
d 18. Try Ka = 0.58 and Kp = 0.97 for component C. substituted for each of the different 
K’s in equation 4 or 14, will give the 
trial. —s x, same enrichment as if the individual 
. Thi Ka mKa (mKa)® (mKa)S—1 mKa—1 A* A+1 Ya K’s had been used. 
This A 2.90 3.28 13,396 13,395 2.28 764 765 0571 i ivi i 
i s “ \y * s ( J 6 = 
both) ... 1.16 1.31 8,672 7.672 0.31 3.22 4.22 487 Edmister divided . ach series ex 
vr the ae. 0.58 656 0.0343  —.9657 —.344 0.365 1.365 39.8 pression into two sections and used a 
a 0.29 328 .000134 —.99986  — 672 1.193 1.193 8,910 different average K for each section 
__m—1 : ‘Sie 
f only A* = xe 1 [(mKa)*—1] He developed equations and correction 
celia i factors for evaluating the average K's 
ns for Seine ee Geta 1: Oe 8. from terminal condiions. 
Average K fer each component. The 
of the STEP 4 method presented herein makes the 
, prob- nee pws pot+ Ww alte r ‘ basic assumption that the average K’s 
2. 7 wis : for all components occur at the same 
B. a _ HT ed 4 —— point in the column. This is admittedly 
| . 0321 1.15 49.15 25 5086 01124 inexact. The nature of the series ex- 
ine the a aneael — a ” = — pressions is such that the average K’s 
as the 9000 1.0007 cannot be easily found. We will define 
p prod- STEP 5 as average the values which will make 
bottom Solution by interpolation: >X, = 1 and > Yq = 1. To express 
is 2 , Pe oa analytically how these average values 
ripping Rent etl “0116 "7584 for the different components are re- 
ck way - pigmcstepuceteee aa pm lated is so complicated as to be imprac- 
Mtns sanrervernies 492 _-000009 oe 
1.000 1.000 : ‘ 
By comparison of equations 4 and 5, 
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and of 14 and 15, however, it can be X, 1 | —1) A similar method can be used in the as 
reasoned that the average K for the Y,  m°K,K,K, ri stripping section to find an expression 
lighter components tends to be higher, ati X, . = 
and that for the heavier components =. Rion a 4 tle for x. 3s follows: Pea 
tends to be lower, than the simple ratio m*K,K,K, m°K,K, mK, * 
of relative volatilities would indicate. : : 
uiiaal sainie ak 2 ‘,, By repeating this process down the col- _— The operating line equation is: 
vation segregation ftir applying umn to the feed plate, the following 
Derivation of equations. The deriva- expression is derived: py, = X,+1-+ (p—1)xX, 
tion of the relationship between the 
absorption factor and the ratio of the xX, _ 1 +(ja—1) (8) 
concentration in the overhead to the Y,  m¥®K,K>K,...Kp 
concentration in the bottoms is as fol- ' Where p = V/L for the stripping sec. 
lows: | 1 mn 4 tion, and the plates are numbered up- 
Considering a single component, the m®K,K,K,...Kp m®-'K,K,...Kp - wards. Substituting K,X, for Y,, and 
operating line equation for the rectify- 1 1 rearranging, 
ing section may be written in the fol- : a - | (4) 
lowing form: m®-K,K,... Kp mKz :... Xx, 
Xy k,(S) al. 
mY,;, = Xn + (m—1) Yq where R is the number of plates in the 
rectifying section, including the feed (9) 
late. To simplify this expression, it 
h = V/L, and the plates are ae 
anneal Petia Substituting will be assumed that an average K At the reboiler, n =w and this equa. 
K.. X... for Y,.., and rearranging (K,,) can be substituted for each of the tion then becomes 
it Na ore ‘ different K’s. This assumption, and the 
resulting simplification of the forego- x 
X, a2 ing equation, is the essence of the >< = pK, +(1—p) . (10) 
Y,  mK,,.\ Ya mK,,, whole absorption factor approach. The w 
' i ' exact definition of this average K will 
(1) be given later. Making this substitu- Moving upward by one plate, the equa- 
tion: tion may be written for n = 1: —_ 
Substituting n = 1, which corresponds X. ( xX ) ie 
X, 1 —== pK, §—-}+(1—p). (i! 
to the top plate: a — | PR, P). ) P 
PP Ya (mK, ) R ' (m Xw Xw n 
ai ie X, m-— i i , i! Combining (10) and (11) 
Y, ~ mK, VY, ) * mK, (mK,)F " (mK,)®> 
a ae | *2= p*KyK, + (1—p) [pK, +1] 
R-2 P 26e _ Ww 1 as 1 
The value of = is given by Raoult’s (mK, ) mK, X as 
Ya (12) 
Law as . This may be expressed in Or: - 
, Again moving up by one plate, the 
an equivalent form, as follows: X _ 1 4 (m— 1) cor 
Ya (mK, )® (mK, )® ¥ b 4 
X, _—_ | | ae a Ag ona X,. = ek, ()+ (1 —p) 
tee” +... (mK,)®- , « o 
Ya mK, mK, (13) 
Substituting this in (1), The series expression on the right side 
can be simplified to give the following: Combining (12) and (13) 
xX l Fr 
—*. = 2 - +- (m— 1) X, 1 _, (m- 1) xX 
Ya m°K,K, Ya (mK,)R* (mK,)R x = P’KwK,Ke + (1 —p) 
I ” on 
ee ee ' 2 (mK,)® — 1 [p°*K,K, + pK, + 1] 
| am K, | ax. | “# — . . (6) 
sili . mK, — | 
Again writing equation (1), with Proceeding in this manner to the feed 
9: An equivalent form, which was used plate, the following is obtained: 
; in the test calculations, is: - 
- (3) (m — 1) . a 
Y, mK,\Y, mK,, X, I <= PKWK,K, ... K,—1-+(1—P) fe 
(3) Ya (mK,)R [ps 1K_K, ... K,., + p® *K,K, ... 
mK,)® — 1 ]} * ie ee va 
xX hit im—0 [SP || si TP K , ' 
Substituting the value of ¥y. from ' mK, — | f + ...-+ pK,., + 1] te 
d 
equation (2) in equation (3): ee (7) (14) 
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TABLE 3. Results of test problems. 

















Feed ° Xz Xz 
— Component mols a Xw Ya (down) (up) 
1 A 20 2 0255 . 8984 .390 .410 
B 10 1 . 1046 .0814 . 233 . 232 
Cc 70 0.5 .8700 .0177 Yi) 358 
2 A 30 1.3 225 .375 . 294 .296 
B 20 1.2 .179 .221 .200 201 
Cc 10 1.1 . 106 .094 .101 .100 
D 40 1.0 .490 .310 405 .403 
3 A 5 .0002 . 1330 .0124 .0127 
' B 52 1.2 .4242 .5840 .5582 5566 
Cc 35 1.0 .4512 . 2825 .4020 .4036 
D 5 0.2 . 1246 0003 .0274 .0271 
4 A 20 2 .120 .520 .195 .201 
B 60 1 . 633 .468 580 .605 
Cc 20 0.5 . 247 .012 225 . 194 
5 A 20 2 .0426 .8295 . 188 . 228 
B 60 1 . 7076 .1700 .680 625 
Cc 20 0.5 . 2498 .0003 .132 .147 
6 A 12 5 4.2x 10-6 3000 .0088 .0131 
B 23 2 .0025 .5705 .1726 . 2022 
C 10 1 .0846 . 1233 -4568 .4675 
D 30 0.5 .4965 .0053 2930 . 2609 
E 25 0.2 4167 3.2x 10-5 .0680 0569 
7 A 35 5 0002 6342 .043 .053 
B 35 1 3320 .3650 789 787 
Cc 30 0.2 . 6658 .0008 . 168 . 160 
8 A 8 20 5.8 x 10-8 . 1333 .0004 . 0006 
B 15 5 2.1x 10% . 2500 .0033 .0054 
C 10 2 1.6 x 10-5 . 1667 .0105 .0145 
D 30 1 .0755 4495 .8000 8275 
E 20 0.5 .4995 .0004 . 1520 . 1340 
F 10 0.2 . 2500 2.2x 10-8 .0210 .0115 
G 7 0.1 .1750 4.9x 107 .0128 .0065 
9 A 12 5 1.9 x 10-6 .231 . 0096 .0174 
B 40 2 .0112 759 .3230 .440 
Cc 25 1 .5088 .0112 .5601 . 456 
D 23 0.5 4792 9.4x 10-6 .1073 .077 
TABLE 4. Data used in test problems. 

Problem Ss R m p D Ww Ka Kp 
number (for base component) 
1 3 3 1.13 0.905 20 80 0.687 1.35 

2 5 5 2.00 0. 667 50 50 0.875 0.891 
3 3 3 1.50 0.818 60 40 0.843 0.970 
4 8 8 2.00 0.333 20 80 0.86 0.93 
5 8 8 1.25 0.556 20 80 0.77 0.93 
6 4 4 1.10 0.900 40 60 0.71 1.60 
7 3 3 1.275 0.816 55 45 0.71 1.52 
8 8 6 1.10 0.935 60 0.81 1.78 

9 8 6 1.13 0.905 52 48 0.58 








To simplifiy this expression, an aver- overall material balance equation gives 
age K (K,) is substituted as before; Re 
the definition of this average K will also 





come later: 
i, = = . (16) 
X. D> +W 
X~ = (PKy)*+ (1 —P) . 


[(pK,,)s~' + (pK,,)*-* 
+... + pK, + I | 


Values of Y, can now be found from 
either of the following equations: 


Ya=X4(5°) , Gh 
| 4 w 
x= (pK,,)s + (1 — p) 


(pK,,)*— 1 FX, 
ease, Y,= . . (18 
| (pK, — 1) _ . a 


From which 


Where s is the number of plates in the 
stripping section, not including the 
feed plate, but including the reboiler. 

Equations 7 and 15 determine the 


xX X, 
value of —* and — ; dividi - 
0 Y, an X. ; dividing the lat 


Values of X,. and Y, for all compo- 

nents constitute the solution to the 
problem. 

Application of equations. The appli- 

a cation of the method is as follows: 

t Nee Values of K, and K,, are assumed, us- 

Oy Ce Seems yee ya nan ae ing an approximation which will be 
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illustrated later. Equations 7 and 15 are 





then used to find * and Xx . From 

d “aw 
these and equation 16, X, for each 
component is found. If now = X,, > 1, 
either K, or K,, (or both) should be 
increased; if ¥ X, < 1, either K, or 
K,, (or both) should be decreased. The 
values of X,, are thus established by 
trial and error so that % X, = 1. When 
> Xy = 1, & Yq will automatically be- 
come | also. 

The average K’s, K, and K,, are 
therefore defined by equation 7, 15, 
and 16, plus the condition that + X,, 
shall be equal to 1. It should be noted 
that this “average” K is of a special 
nature, and does not correspond to the 
average value used in other applica- 
tions of the absorption factor method. 

Equation 7 gives an indeterminate 
result when mK, = 1. In this case, 


however, it can be seen from equation 
5 that 


. | 
Y= !+m—dR. (19) 


In similar manner, when pK,, = 1, 


Xx 
z— — 2) 
ig 1+(1—p)s . (20) 





Number of plates. Let T be the total! 
number of theoretical plates, not count- 
ing such items as partial condensers or 
reboilers. Let the plates be numbered 
downward, z being the plate on which 
the feed is introduced. 

For a total condensed overhead 
product, R = z. 

For a partial condenser, with the en- 
tire net top product produced as a gas, 
R=z+1. 

If the net top product is part liquid 
and part gas, the use of R = z will give 
the composition of the material going 
to the condenser. The top product com- 
positions can then be determined by a 
vapor-liquid equilibrium calculation in 
the reflux drum. 

If a complete vapor-liquid separa- 
tion is made in the reboiler, the liquid 
bottom product being drawn off the 
reboiler, then the reboiler acts as a full 
theoretical plate. In the case, S = 7 
—Z+1. ; 

If the bottom product comes off the 
column the reboiler may act either as 
a full or as a partial theoretical plate, 
depending on whether it is once- 
through or recirculating. If it is once- 
through the reboiler is a full theoreti- 
cal plate and S = T—Z-++ 1. If the 
reboiler recirculates, it acts as a partial 
theoretical plate. The use of S= T—Z 
will give the composition of the liquid 
leaving the bottom plate. A materia! 
balance and equilibrium calculation 
around the reboiler will then give the 
composition of the bottom product. 
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Lined Gage shown 
with lined blind 
cover flanges. 


_—— concentration of liquids 
such as sulphuric, muriatic or 
other acids necessitates equipment with 
special linings, Jerguson can furnish 
you with reflex or transparent gages 
lined with natural and synthetic rub- 
bers, lead, phenolic base compounds, 
Teflon, and other materials. Jerguson 
Lined Gages are designed to meet your 
requirements of long-life and depend- 
able operation. 


To meet your constantly increasing va- 
riety of demands, Jerguson engineers, 
working closely with the men in the 
Chemical and Petrochemical Fields, 
have developed a complete line of 
sound, dependable liquid level gages, 
valves, and specialties in various metals 
and synthetics to handle corrosive 
liquids and gases. 


Jerguson Gages keep you out of 
trouble, and they save you time and 
money. Send for drawing GD-431 
on Lined Gages, or send your re- 
quirements. 






Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 
Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 
Pétrole Service, Paris, France 
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Results of test problems. The meth- 
od described herein has been tested on 
nine sample problems designed to cover 
a wide range of variables. In each case, 
after solving the problem by the pro- 
posed method, the resulting top and 
bottom compositions were used as the 
basis for a plate-to-plate calculation, 
working from both ends of the column. 
In all cases, the compositions matched 
reasonably well at the feed plate. 

The results of the nine test calcula- 
tions are shown in Table 3. The last 
two columns show the feed plate com- 
position as calculated by plate-to-plate 
analysis working from the top and 
from the bottom. 

The data used in setting up the test 
problems are shown in Table 3 (first 3 
columns) and in Table 4. In each case 
100 mols of feed were assumed. The 
values of K, and K,, in the last 2 col- 
umns of Table 4 were obtained by trial 
and error as previously described. The 
values shown refer in each case to the 
base component, that is, the compo- 
nent whose relative volatility is taken 
as 1.00. 

This method gives results which are 
on the safe side; that is, the method al- 
ways indicates a higher concentration 
of trace contaminants in the top and 
bottom products than would be found 
by a more rigorous calculation. The 
percentage discrepancy diminishes as 
the sloppiness or overlap of the sepa- 
ration increases. For very sloppy frac- 
tionations the discrepancy practically 
disappears. 
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Ethyl Builds In Canada 


Ethyl Corporation has announced 
plans for the construction of a plant at 
Sarnia, Ontario, Canada. It will be the 
first Canadian plant for the manufac- 
ture of anti-knock compounds, and will 
be used to supply the growing needs for 
these products by Canadian oil refiners. 

“Ethyl” fluid has been imported 
from plants at Baton Rouge, Louisiana, 
and Houston, Texas. Canadian plant, 
to be completed and in operation early 


‘in 1956, will be owned and operated 


by the Ethyl Corporation of Canada, 
Ltd., a subsidiary of Ethyl Corporation. 

New installation will employ 150 
people. Supervisory personnel will 
come from the Louisiana and Texas 
plants, and will be supplemented by 
Canadian employees. 





Your Beacon for 


KANSAS CITY 










Heart of Theatres: 
shopping and 
business district. 


r 
Excellent 
convention ‘ 
and meeting roomp 
facilities, seating 
from 25 fe 1000 
Two Cocktail = ne 
Lounges— 
The Omar and 


The Alcove. 
« 


Coffee Shop ~ 
Penguin Dining Room. 


* 
Storage Garage next door, 
24 hour service. 
* 
350 outside rooms with bath, 


H. Grady Manning, 
Founder 


phone—Har. 6040 


Co HOTEL . 


MOST FRIENDLY HOTEL in 
KANSAS CITY. MISSOURI 


ERNST 


SIGHT FLOW INDICATORS 
“See What Goes On Inside” 

For insertion into pipe 

FOR EVERY APPLICATION 


BRONZE, IRON, STEEL, 
STAINLESS STEEL 














FIG. 29 
Cylinder with 
Impeller 
FIG. 17-28 
Cylinder 





FIG. 215 
Flanged 





ge FIG. 212 


Visibility 
Window Welding 
Neck or 

Screw 





FIG. E-811 
Flapper 


FIG. E-1810 
Rotating Wheel Type 


All sizes up to 6” Send for Catalog 


ERNST WATER COLUMN & GAGE CO. 
LIVINGSTON, N. J. 
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Coryton, England, refinery. 


$42,000,000 


Crude distillation unit at Socony-Vacuum’s 


First TCC airlift unit in the United Kingdom, 





equipped to operate with bead catalyst. 


British Refinery on Stream 


Will handle more than 7,000,000 bbl annually; 
has Britain's first Thermofor catalytic cracking 


BRITAIN’S first Thermofor cataly- 
tic cracking (TCC) unit is now in op- 
eration at the Coryton, Essex, refinery 
of the Vacuum Oil Company. The con- 
struction of this plant was decided upon 
When the Powell-Duffryn group 
(former British coal mine and ancillary 
plant operators whose undertakings 
Were almost completely nationalized 
by the Socialist government) became 
associated with Socony-Vacuum of 
New York City. 

Total cost of the refinery is about 
$42,000,000 and the eventual annual 
throughput will be 1,000,000 tons. 

One of the aims of the refinery will 
be to provide domestic-made lube oil 
base stocks to help in the conservation 
of dollars. In 1948 Britain consumed 
lube oils and greases amounting to 


*British correspondent. 


C. MORGAN JONES* 


653,000 tons; in 1950 some 746,796 
tons and in 1953, 794,238 tons. The 
figure for 1953 is 22 per cent greater 
than that for 1948 and 40 per cent 
higher than the 1938 total. 

In 1953 dollar imports of lube oil 
cost the country $18,200,000 of a total 
lube oil expenditure of $25,660,000. 
Although this is not a large amount it 
was nevertheless thought desirable on a 
national level that the U.K. should 
reduce even this small dollar outflow. 
Coryton will help reduction. 

Outstanding feature of the plant is 
its constant Thermofor percolation unit 
said to be the first of its kind in the 
world. A Socony-Vacuum patented 
process, it was engineered by Lummus. 
In this unit the Thermofor kiln revives 
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spent clay and simultaneously treats 
the oil and micro-crystalline wax. The 
oil charge is pumped upward through 
a percolation vessel and countercurrent 
to a solid stream of clay falling down- 
ward under gravitation. Product is 
drawn off at vessel’s top and passes 
through an accumulator to two blotter 
presses. It then passes to storage. 

Micro-wax is also pumped upward 
through a separate percolator and 
afterward enters one of the two blotte: 
presses. Clay it withdrawn from bot- 
tom of each percolation vessel and 
transferred to naphtha wash towers 
where oil and wax are removed. 

Clay, with occulated naphtha, leaves 
wash towers and enters a drier where 
naphtha is stripped out by steam. 

Clay is then carried by an elevato! 
(mechanical) to the Thermofor kiln 
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CATALYST LEVEL 


D.P Transmitter| Reactor 
| 
| or 


Regenerator 















Air 


Problem: Sensitive Level Measurement of fluid 
catalyst in Reactor or Regenerator requiring a 
range of approximately 600 inches of water, and 
with a unit having parts common to other process 
measuring elements. 

Solution: Use of a 333RD force-balance differen- 
tial pressure transmitter with an available range 
adjustment of 80 to 800 inches of water. 

Result: Accurate, Sensitive and Dependable level 
measurement with complete interchangeability 
of pneumatic transmitter parts. 





rg 


AUTOMATIC PURGING OF SUSPENDED SOLIDS 
To urry 
Cat-Crecke?* OC == ns 0 











Purge Lines 














D.P Transmitter 


Problem: To obtain uninterrupted flow measure- 
ment and control in slurry lines where catalyst 
solids in suspension can settle out, plugging lead 
lines and meter, and causing measurement errors. 
Solution: Dual body taps provide for purge con- 
nections which keep 333RD body, as well as 
lead lines, completely flushed. 

Result: Consistent, dependable high measurement 
accuracy. Flushing of transmitter body as well as 
lead lines cuts maintenance to a minimun, es- 
pecially after shutdown. 














SIMPLE 


ee 
sti an <a 


ie a a aatntt — 





One of the TRANSAIRE Flow Transmitters on a reforming unit at Shell Oil Company's Wood River, Illinois, refinery. 
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SHORT RUNS— REVERSE FLOW — VARYING VISCOSITY 





DP Transmitter 


Problem: Dependable flow measurement installa- 
tion where piping runs are too short for accurate 
orifice plate installation, the flow is reversed 
and/or flowing liquid has a varying viscosity. 
Solution: The use of the 333RD Transmitter with 
Elbow Taps as primary elements. Since there is 
a tendency toward cavitation at the inside tap, 
the low volumetric displacement of the 333RD 
makes this type of installation practical. 

Result: Accurate measurement and control under 
any one or more of these three difficult conditions. 








WHEREVER A GOOD “WORK HORSE” IS REQUIRED 
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Problem: To improve flexibility, as well as reduce 
installation and maintenance costs of conven- 
tional flow instruments. 

Solution: Standardizing on the 333RD Transmit- 
ter. 10-to-1 quick and easy range change; mini- 
mum volumetric displacement; may be installed . 
for continuous draining and venting; light weight. 
Result: Reduced maintenance cost due to time 
saved installing, changing of range, and eliminat- 
ing periodic draining or venting. 




















DIFFICULT PROBLEMS! 


The Taylor TRANSAIRE Differential Pressure Transmitter (333RD) 
combines rugged simplicity with remarkable adaptability | 


HREE of the applications illustrated above present 

difficult flow and level measurement problems: 
the fourth is an every-day installation. In each case the 
333RD Transmitter handles the job accurately, de- 
pendably and economically. 
This very versatile instrument is inexpensive and easy 
to install, and to maintain; changes in product or sea- 
sonal demand cause no problems, due to quick, sim- 
ple range-change features; it follows flow changes 
quickly because of low volumetric displacement—has 
no seal pots. . 
Some of the features that make it so popular for re- 
finery applications, are: 


1. Good overrange protection, due to precisely designed 
and manufactured back-up plates and use of strong, 
flexible Teflon-coated glass fabric diaphragm. 


2. Negligible temperature effect resulting from proven 
design principles and use of low-spring-rate materials. 
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To obtain more information on products advertised see page E-35 


3. Ease of range suppression by means of an easily ac- 
cessible, easily adjustable spring. 


If you need dependably accurate measurement of flow, 
liquid level or specific gravity, it will pay you to look 
into the 333RD. Call your Taylor Field Engineer, or 
write for Bulletin 98097. Taylor Instrument Companies, 
Rochester, N. Y., or Toronto, Canada. 
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Both waxes and lubricating oils are fil- 
tered through fuller’s earth; this is the 
continuous percolation filter unit. 


taking with it entrained waste matter 
and undesirable coloring substances. 
These are burned off in kiln and clay is 
lifted by a second elevator to a feed 
hopper located above the two percola- 
tors. Naphtha leaves wash towers and 
enters stripping towers where oil and 
wax are removed and is then recycled. 

Installation is flexible; there is only 
one control factor and that is the rate 
at which oil passes through the perco- 
lator. Clay losses by attrition is mini- 
mized thus making the plant economi- 
cal to operate in this respect. 

This unit consists of 6 B.E.W. towers 
and 16 tanks. The 5500 sq ft heat ex- 
changers are by A. F. Craig who also 
supplied the four 200-cake wax mould- 
ing presses. 

The Thermofor catalytic cracking 
unit was the last unit to be completed 
before the official opening by the 
Queen Mother, Queen Elizabeth. 

U. S. Ambassador Winthrop Aldrich 
and Mrs. Aldrich, B. Brewster Jen- 
nings, president Socony-Vacuum, and 
Mrs. Jennings, J. C. Gridley, chair- 
man of Socony-Vacuum, and Mrs. 
Gridley, and Admiral Tully Shelly, 
Lummus Company, Ltd., were present 
at the opening. 

The Thermofor catalytic cracking 
plant (TCC) is the first of its kind in 
the U. K. Initial construction step was 
the sinking of some 380 precast piles 
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into the refinery’s foundation ballast 
layer (it stands on reclaimed tidal land). 
Raker piles were placed around edge of 
the 5-ft thick, 63 sq ft reinforced con- 
crete rectangular-shaped base. Total 
height of the TCC unit above ground 
level is 272 ft. Among vessels in this 
unit are a synthetic tower with a height 
of 66 ft and diameter of 11% ft; a 
separator surge tank 31 ft high and 
12% ft wide; a stabilizer tower 83 ft 
high and 3% ft diameter, and an ab- 
sorber tower 5412 high and 3 ft in di- 
ameter. Total number of towers is 9 
and there are 27 tanks in this unit. 

Principle of the TCC operation is 
comparatively well known. Oil stream 
enters the furnace from heat exchanger 
system and is then taken off to a tar- 
separation drum where vapors are 
flashed off and taken to the side of the 
reactor. Afterward cracking vapors are 
fractionated and stored. 

From the storage hopper the catalyst, 
total weight 270 tons, is in constant 
circulation and is taken from foot of 
tower and blown up a central column 
into a surge drum. Drum has an air 
outlet. From drum, catalyst falls 
through a pipe into the reactor. Pipe is 
of a critical length and diameter to pre- 
vent escape of oil vapors upward into 
surge drum. Inert gas is used as a fur- 
ther seal against upward escape of oil 
vapors. Pressurized gas enters reactor 
just below catalyst junction pipe intake. 
A separate stack discharges inert gas 
which escapes up the catalyst feed pipe 
to the atmosphere. 

Catalyst from reactor falls into the 
Thermofor kiln. Temperature condi- 
tions are maintained so that carbon- 
aceous material is burned off the cat- 
alyst beads and then the beads are re- 
circulated. To cope with catalyst attri- 
tion (a quantity of fines is produced by 
friction and wear) a slipstream of the 
catalyst is taken off the main column 
and passes through an elutriator with 
the flue gas from the Thermofor kiln. 


CLAY 


Simplified flow- 
chart of Ther- 
mofor continu- 


ous percolation 
unit. 
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Entrained dust 1s separated by cyclone, 
and discharged to atmosphere. 

A hot catalyst storage drum beneath 
the surge bin holds catalyst during any 
reactor shut-down period. 

Another feature of the refinery is the 
extraction of sulfur compounds from 
the tail gas using di-ethanolamine and 
its recovery from the solution pro. 
duced. This is carried out by Hy. 
Contact ring-packed towers. 

Another item of particular note jp 
the TCC unit is the furnace stack, It 
is tapered and fabricated from a series 
of tapered ring sections. This taper off. 
sets any undue vibration as vibration 
in a cylindrical stack is a function of 
its diameter and the varying diameter 
of the tapering stack prevents any reg. 
ular vibration. This is, it is believed, 
the only stack of this type in the U.K. 

TCC unit and its heater were built 
by Lummus to Socony-Vacuum design. 

The bead catalyst will be made under 
license from Socony-Vacuum. Some 
10,000 tons will be produced annually 
to supply European needs. The proc- 
ess is the same as that used at Pauls- 
boro, New Jersey. 

Spherical in shape, these beads are 
approximately 3 mm in diameter. 
Their approximate composition is 89.5 
per cent silica; 10 per cent aluminum 
oxide; .5 per cent water. Beads of about 
0.70 bulk density have a particle den- 
sity of 1.10, a true density of 2.42, a 
pore surface area of 420 sq m per gm, a 
pore volume of 0.50 ml per gm and the 
average pore diameter is 47 deg Ang- 
strom units. 

Principle of the process is that a gel 
is formed by an appropriate mixture of 
sodium silicate and an acid. Activated 
alumina is chemically bound into gel. 
Gel-forming solutions are made in six 
insulated steel tanks — four of them 
lead lined and used for alum and acid- 
alum solutions. 

Three tanks are used in solution 
preparation while others are being 


DECOLOURISED Oil > 


























a 
re) 
re 
= 
8 
& Oll_4 
net CHARGE 
L 
OIL AND NAPHTHA 
a 
a 
a 
> 
Oo 2 
- ° 
2 o 
5 g 
6) 
a 
NAPHTHA 
DRIER 
NAPHTHA 
RECOVERY 


THE PETROLEUM ENGINEER, February, 1955 







empti 
mixer 
Bes 
tery ¢ 
pump 
sure, 
Sili 
veloci 
veloci 
high 
turbu 
then 
and r 
into a 
gel it 
break 
throu 
Re 
ously 
formi 
ter te 
bead 
is rel 
alumi 


HESIDUM 


THE» 













a gel 
ure of 
ivated 
0 gel. 
in six 
them 
| acid- 


lution 
being 


Oll_¢ 
4ARGE 


a eee rl 


1955 





emptied. All are fitted with eductor 
mixers. 

Bead formation takes place in a bat- 
try of forming towers. Solutions are 
pumped into towers at a constant pres- 
sure, temperature and pH values. 

Silicate solution is pumped at high 
velocity and acid-alum stream at low 
velocity so that kinetic energy of the 
high velocity stream causes sufficient 
turbulence to ensure mixing. Mixture 
then leaves through a Lucite nozzle 
and runs down fluted distributing cone 
into an oil layer. Flutings divide hydro- 
gel into equal streams which in turn 
break into droplets when passing 
through the oil. 

Resultant “wet” beads are continu- 
ously removed from the base of each 
forming tower and heat treated in wa- 
ler to set the structure and control 
bead density. Zeolite sodium in beads 
is removed by base exchange with 
aluminum sulphate. 





Coryton MEK unit for lube dewaxing. 


A final washing process removes so- 
dium sulphate and any other soluble 
salts. During this process beads shrink 
by about 10 per cent. 

At all stages during manufacture the 
beads move in a stream of water ex- 
cept that an air-lift system is incorpo- 
rated in the wet process tanks to with- 
draw the last beads which cannot be 
sluiced from tanks. Anti-corrosion 
equipment protection from the acid- 
alum is by the use of lead linings. 
Leaching of concrete tanks is prevented 
by ceresin wax linings and flumes are 
synthetic resin-coated. Lucite and 
Saran are used extensively for valve 
parts and tubing. 

The lube oil section comprises four 
process units. They are the propane de- 
asphalting unit, furfural refining, 
MEK, de-waxing, and clay percola- 
tion units. 

The propane deasphalting unit has 
4 towers and 14 tanks and is Lummus- 
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designed. Main vessel is a 55-ft high, 
10-ft in diameter, column. Stock is fed 
to an extractor situated at about the 
middle of the column and propane at 
the bottom. Steam coils maintain re- 


quired temperature gradient and 
countercurrent extraction takes place. 
Deasphalted oil and propane are 
taken off at top while asphalt and a 
small quantity of propane is taken off 
at the bottom. Remainder of unit is 
used for propane recovery from de- 
asphalted oil and asphalt. 
The deasphalted oil passes through 
2 kettle-type evaporators to a steam 
stripping column 20 ft high and 3 ft 
in diameter. Asphalt-propane mix 
passes to a heater and through a flash 
drum of steam stripping column. 
Propane from this stripping column 
passes through a spray condenser to 
remove steam and then goes to the 
propane surge drum for recirculation. 
The furfural refining unit comprises 
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Simplified flowchart of propane deasphalting unit, Coryton refinery. 
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Chart of main flow steps in the MEK dewaxing unit. 
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are (from atmospheric column) gago. 
line, naphtha, kerosine, gas oil, and re. 
duced crude, and, from the vacyyp 
































































tower, heavy gas oil, lube oil cuts, anq . 
bottoms. The 
Of intermediate products gasoline the 
passes to straight run gasoline treat. day 
ing unit and then to storage. Atmos. ee 
pheric stage naphtha is charged to the oot 
reformer to produce gas (fed to re. dus 
finery system), reformed gasoline 
(which passes to its Own treatment 
unit), and reformer tar. 
Gas oil fractions from atmospheric Al 
and vacuum distillation form the She 
charge of the TCC unit with some 4 
other plant residues. Products are gas, tur 
cracked gasoline, distillate fuel oil, and ple 
residue. Gas flows to refinery gas sys. in 
tem, gasoline to its cracked gasoline oe 
treatment plant and fuel oil and residue da’ 
to intermediate tankage. adi 
Gasoline treatment includes caustic inc 
ae - wash and solutizer treatment in sepz- ee 
Socony’s furfural unit at Coryton plant. rate streams, blending and inclusion of in 
additives. Fuels are blended to require. Ar 
| 7 towers and 17 tanks. Lummus ate mix is fed to bottom and a reflux ments from distillates and residues. Lit 
planned extraction tower is 106 ft high to the top. Overheads are taken off, On the lube oil side the propane de- bu 
| and 11 ft 9 in. in diamter. It is sec- condensed, and passed to an accumu- asphalter is charged with vacuum bot- 
A tionally packed with 10,000,000 Ras- lator, while the bottoms form the steam toms and the product will be one of the 
‘ chig rings. Two intercooler systems stripping column’s charge. charge stocks for lubricant manufac. 
control temperature in the lower half This stripping column is 40 ft high ture. Other charges are cuts from A 
of the tower. Oil is charged at tower’s and 5% ft in diameter and has 19 vacuum distillate column. : 
middle mark after first passing through decks. Vacuum bottoms are fed near The furfural, MEK and TCP units tol 
a 10-decker deaertor. tower top and reflux at the very top. are block operated. By varying op- up 
Furfural charge enters at tower top Product is removed from bottom and erating conditions a full range of oils a 
in counter-current flow. Main charge passes to stock, after cooling. is obtained from the furfural unit. in 
pump is a double entry single-stage, Extract mix passes through a similar Oils are then dewaxed and decolorized 
center-line mounted unit rated 1200 process. Stripper overheads are con- in the MEK and TCP units. Wax by 
gpm. It is powered by a 200 hp motor. densed in a water-impregnated furfural can be treated continuously in the ~ 
There are also 19 single-entry, single- layer and a furfural-impregnated water TCP plant and is then taken to the tic 
stage pumps with capacities to 685 gpm layer. Both layers are taken through a slabbing plant. 
and differential pressure to 135 psi and fractionating system using Glitsch Steam rising apparatus consists of 
temperatures up to 440 F. There are 4 Truss-type bubble trays where dry fur- 3 boilers rated 200,000 Ib per hr and 
water pumps. fural, water, and a boiling mixture of built by International Combustion Ltd. br 
Raffinate mixture overflows from water and furfural are made continu- Working pressure is 600 psig at 750 a 
tower top and extract mix is taken from ously. The latter is condensed and sep- deg F. Oil, gas, or tarry residues can be . 
column base. Raffinate mix passes to arated into layers, with the overheads burned or a combination of all three. ne 
a mix heater and then to a vacuum in stripper accumulator. Feedwater treatment is of the hot- in 
flash tower, a double vessel mounted Plant is designed to operate on Iraq lime, hot-base, exchange-type and was Pé 
above the stripping column. Flash or Kuwait crudes and has a daily ca- supplied by Permutit. This is Britain’s = 
tower is 31 ft high and 5% ft in diam- pacity of 20,000 bbl. first installation of this type and it can th 
eter and fitted with 6 decks. Hot raffin- Two-stage distillation unit products —_ handle 500,000 Ib per hr of feedwater. be 
The 3 Metropolitan Vickers steam b 
GT _ turbines are of the high pressure im- oO 
pulse-type and operate at 3000 rpm. 
niaaiian They are coupled to 5000-kw, 11, 
RAFFINATE RECOVERY 000-v, 3-phase, 50-cycle alternators. 
ai pag ond SYSTEM Cooling water consumption is 43, fi 
000,000 gal daily. th 
i Simplified flow- Cone-roofed tanks were built by al 
7 chart of furfural William Neill and Son who also made in 
y " P ; T 
extract. solvent extraction the 115-ft diameter skimmer tank. d 
unit for lubricating Tanks were also supplied by Whess0s = 
. bax REFINED OW fractions. Ltd. who constructed a number of the C 
Horton-type double-deck floating roofs. T 
The largest of these have capacities of : 
ee ee 61,000 bbl and are 100 ft in diameter x 
| HEATER and 44 ft high. Floating: tank roofs V 
EXTRACT 4 FURFURAL "| were made under license from the Chr c 
(LO V.¥. Ol) cago Bridge and Iron Company. * * ; 
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REFINERY PLANTS SCHEDULED FOR COMPLETION 


New England’s First Ammonia Plant. 
The Girdler Company has been awarded 
the prime contract to erect a 125 ton per 
day anhydrous ammonia plant, a 60 ton 

r day nitric acid plant, a complete nitro- 
gen solutions plant along with a 7500 kw 
power plant, for Northern Chemical In- 
dustries of Searsport, Maine. 


<« ® ® 


Expansion of Shell Montreal Refinery. 
A four milion dollar expansion program at 
Shell Oil Company of Canada’s Montreal 
East refinery has been announced by Dr. 
D. M. Morrison, vice president, manufac- 
turing. The extensions, scheduled for com- 
pletion late in 1955, are intermediate steps 
in an overall program designed to ulti- 
mately increase the refinery’s capacity 
from 44,000 to 55,000 bbl of crude oil per 
day. The current expansion includes the 
addition of a new vacuum flasher and an 
increase in the capacity of the catalytic 
cracking unit from 16,500 to 19,500 bbl 
per day. A contract for the construction of 
the vacuum flasher has been awarded to 
Arthur G. McKee Company of Canada, 
Limited. The catalytic cracker is being 
built by Shell’s engineering staff. 


x * * 


Houdriformer On-Stream at Houston. 
A 5000-barrel-per-day Houdriformer has 
gone on-stream at the Crown Central Pe- 
troleum Corporation refinery near Hous- 
ton, Texas. It is designed primarily for the 
up-grading of naphthas to produce high 
octane motor gasoline, but also is capable 
of producing aromatics and aviation blend- 
ing stocks. 

Designs for the new unit was furnished 
by Houdry Process Corporation. Blaw- 
Knox Company, Tulsa, Oklahoma, 
handled overall engineering and construc- 
tion. 


xk * 


Richfield Oil Corporation. Richfield has 
broken ground for a $2,500,000 research 
and development center on a 20-acre site 
bordering the Santa Ana freeway at the 
west edge of Anaheim, California. The 
new facilities will include five main build- 
ings and three small, auxiliary buildings, 
parking areas, utility equipment and land- 
scaping. Approximately a year will be re- 
quired to complete the project. Largest of 
the buildings, a laboratory building, will 
be approximately 244 by 70 ft. Other 
main structures will be an administration 
building, pilot plant building, engine lab- 
oratory building and services building. 


= = 


First Chicago Area Cat Cracker. The 
first commercial UOP Platforming unit in 
the Chicago area went on stream recently 
at the refinery of the Clark Oil and Refin- 
ing Corporation in Blue Island, Illinois. 
The entire production of the 5500 bbl per 
day unit will be used as part of a blended 
motor fuel of 94 leaded octane which 
Clark will market under its brand name. 
The Platformer has produced gasoline of 
100 octane leaded, and the unit is process- 
ing straight run gasoline derived from 

orth Texas, Oklahoma, Colorado, and 
Wyoming crudes. Universal Oil Products 
Company designed, engineered and li- 
censed the Platformer. Procon Incorpo- 
rated, the contractor, built the unit. 


BP Cat Reformer Operating. The first 
two of six Platforming units being built for 
the British Petroleum Company were com- 
missioned recently in widely separated 
parts of the world. One—the first in the 
Middle East—is at the company’s new 
$126,000,000 refinery at Aden on the 
Arabian peninsula near the entrance to the 
Red Sea, which processes 12,000 bbl per 
stream day. The second unit, at the BP 
Benzin-und Petroleum G.M.B.H. refinery 
at Hamburg, Germany, has a capacity of 
6000 bbl per stream day and is processing 
naphthas from Iraq and Kuwait crude oils. 


x *k * 


Seventh Michigan Platformer. The 
seventh UOP Platforming unit in opera- 
tion in the state of Michigan has gone on 
stream at the refinery of the Naph-Sol 
Refining Company here. The 1000 bbl per 
day unit is designed to make 95 leaded 
octane Platformate from a charge stock of 
naphtha which is derived mainly from 
West Texas crudes brought to the refinery 
via pipe line and lake barges. The Plat- 
formate is being blended with other ma- 
terials to produce a finished gasoline. Uni- 
versal Oil Products Company designed, 
engineered and licensed the Platformer. 


ew k 


New Engineering Building. Contract for 
Imperial’s new engineering building at 
Sarnia, Ontario, has been awarded to 
Curran and Herridge Construction Com- 
pany, Ltd., of Sarnia. The two-story build- 
ing will be 240 ft long and 65 ft wide and 
will house the offices of the engineering 
staff of 150 who are responsible for design 
and construction of Imperial refineries in 
Canada. The most unusual feature will be 
a cylindrical auditorium attached to the 
main structure near the front entrance. 


x *k * 


Catalytic Unit. The Chinese Petroleum 
Corporation has signed a contract with 
Fluor Corporation, Ltd., Los Angeles, 
California, for the engineering, equipment 
procurement, and construction supervision 
of a Thermofor catalytic cracking units at 
its refinery in Taiwan, Formosa. Charge 
stock to the unit, which will include a feed 
preparation and gas recovery system, will 
be 10,000 bbl per day, from which 6500 
bbl per day of distillate will be charged 
to the catalytic cracker reactor. 


kk *& 


Tallest Catcracker Tower. The tallest 
Houdriflow catalytic cracking tower ever 
built in Canada is now being erected at the 
Canadian Petrofina, Ltd., refinery being 
constructed in Montreal, it was announced 
by The Lummus Company Canada, Ltd., 
general contractors for the plant. Canadian 
Vickers, Ltd., is building and erecting the 
Houdriflow unit for Lummus. When com- 
pleted, it will be 285 ft high with a maxi- 
mum diameter of 24 ft. The tower is being 
shop-fabricated in sixteen sections. 


xk wk 


Mississippi Refinery. Gulf Refining 
Company has succeeded in interesting 
Pontiac Eastern Corporation, affiliated 
with Pontiac Refining Company, in the 
construction of a 12,000-bbl-per-day refin- 
ery costing in excess of $10,000,000 in 
South Central Mississippi. 
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York Refining. Land-clearing opera- 
tions go into the final stage on the 1200- 
acre site of the American Oil Company’s 
projected York refinery on the Lower Vir- 
ginia Peninsula. Construction of a $25,- 
000,000 refinery will begin in the spring 
The plant will start with a capacity of 35, 
000 bbl a day. The installation will permit 
an expansion of 140,000 bbl a day within 
the next decade. ; 

xk k * 


New Units for Gulf. Gulf Oil Corpora- 
tion has let contracts on a building pro- 
gram for increasing the capacity for high 
quality gasoline production at its Port 
Arthur, Texas, refinery. A new fluid cat- 
alytic cracking unit with a capacity of 
68,000 bbl daily, and a 100,000 bbl per 
day crude topping and vacuum unit de- 
signed to handle West Texas crude oil 
will be the major new structures. 


x wk * 


Shell Expands. Shell Oil Company of 
Canada, Ltd., has announced plans to 
spend $4 million during 1955 on an ex 
pansion program at its Montreal East re- 
finery. Program includes adding a new 
vacuum flasher and increasing catalytic 
cracking capacity from 16,500 to 19,500 
bbl per day. 


kkk 


India’s First Refinery. The $32 mil- 
lion refinery of Stanvac at Bombay, In 
dia, was opened recently “with pomp and 
ceremony,” and is considered “a land- 
mark in the industrial development of 
India” according to Production Ministe: 
Shri K. C. Reddy of the Indian Govern- 
ment. Indian capital is said to hold 25 
per cent of its stock. Plant now is process- 
ing about 25,000 bbl of crude daily which 
will be increased greatly, to “300 million 
Imperial gallons,” (350 million U. S. gal- 
lons) annually at full operation. Strong 
efforts are being made to make this an 
almost wholly-Indian-operated plant. It is 
now employing more than 600 Indian cit- 
izens and only 56 people from outside 
India. Lummus Company of India did 
the building. 


kkk 


Refinery for Ceylon. Negotiations be- 
tween Shell Oil Company and the Cey- 
lonese government for construction of a 
$40,000,000 refinery, the first in Ceylon, 
are reported to be well underway. Plant 
would be on the outskirts of Colombo. 
British Petroleum Company, Ltd., is as- 
sociated with Shell in the project. 


x*kk 


Tide Water Refinery. Tide Water Asso- 
ciated Oil Company will make substan- 
tial additions to its West Coast refining 
and marketing facilities this year. The 
building program is part of a $127,000.- 
000 nationwide expansion during 1955 
announced recently by Tide Water. 

At the company’s Avon Flying A Re- 
finery, in the San Francisco Bay area, a 
10,000 bbl per day hydrobon Platforme: 
is at the point of completion. This ultra 
modern equipment will produce high- 
octane motor fuels designed for present 
day and future high compression engines 
The program also called for the closing 
on January 3 of the company’s 14,000 
bbl per day refinery at Watson, in the 
Los Angeles Harbor area. 


C-53 





TO TRINIDA| 


(CANADA) 





and to Trinidad’s customers 
with 
Platforming 


HERE’S ANOTHER EXAMPLE of the remarkable 

results now being obtained with the UOP Platforming process. 

It is also an example of progressive thinking . . . and progressive 
acting ... on the part of Trinidad Leaseholds (Canada) Limited. 


By installing this UOP Platformer, Trinidad has greatly 

improved its position as a producer of high quality motor fuels. 
Former refining methods required the use of almost the 

maximum amount of tetraethyl lead in order to meet octane 
requirements of Trinidad’s marketing area. With the 

Platformer, Canadian crudes are being processed . . . the 

octane numbers have been substantially raised . . . and a sharp 
reduction in the amount of tetraethyl lead used has been accomplished. 


The finished product . . . well above average octane for the 
southern Ontario marketing area . . . enables Trinidad to supply 
its 500 retail outlets with an exceptionally high quality motor 
fuel on a more profitable basis than was possible before. 


Trinidad’s Platformer has a design capacity 
of 1,500 B/SD. However, provision has been 





made to raise the capacity to 2,300 B/SD in line 
with a planned modernization program which ~ UNIVERSAL 
will result in Trinidad doubling the daily OIL PRODUCTS 


throughput of its refinery. COMPANY 


Platforming . . . the catalytic reforming process 30 ALGONQUIN ROAD, 
which pioneered the use of platinum catalyst . . . ee ee oe 

7 Laboratories: RIVERSIDE, ILLINOIS 
offers many important advantages. 
Why not talk over with us the application 
of Platforming to your operation? 


Universal Service 


Protects Your /nvedimeat 
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Main plant area showing piping system, also air WitH this as the first selection, The Petroleum Engineer 
coolers, dehydrators, left, and cooling towers, will choose each quarter an outstanding example of an ultra- 
right. modern, recently constructed plant to salute pictorially. 
Usually this will be of a plant previously described in detail 
in our pages. 

The purpose in making the selection is to call special 
attention to the work of designers and builders who have 
made industrial structures such as refining, natural gasoline, 
cycling, and petrochemical plants startingly arresting, and in 
some instances virtual works of art. 

The Pledger gasoline plant, located in the Texas Gulf 
Coast area and depicted here, was completed in the late 
months of 1954 by Southern Production Company. Original 
coverage by The Petroleum Engineer was in the December, 
1954, issue beginning on page C-36. 

This plant is unusual in many respects. With a one-line 
flow from introduction of the raw gas to the discharge of 
finished products, the process sequence is in-line and trim. 
There is no waste motion or action. Needless treatment and 
treating are eliminated, as is outmoded equipment. Con- 
struction cost was reduced to the lowest current value. The 
plant taken in its entirety is a “condensed package,” although 
one of the largest built recently. 

In this pictorial story the primary items of equipment 
are shown graphically to illustrate the latest methods applied 
to this type of process plant. Technically and economically, 
it is believed to typify the best that is current in the unit 
design of the industry. 

The plant was engineered and constructed by Stearns- 
Roger Manufacturing Company of Denver, Colorado. 





“Outside"’ refrigeration, as by this unit on the 
demethanizer, shows how very low-boiling 
products (LPG, etc.), are recovered. 





Overall view of the process area, with the main 
absorbers, left, and dehydrators, center. 


y ™ 


Battery of main heat exchangers, in front of 
main absorbers. 


Intermediate and other process heaters reflect 
the latest developments in direct-fired heating 


for natural gasoline plants. 
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Detailed view of part of operating area. Plant * 
is an outstanding example of current design. 











As requirements mount for high recovery and 


Refrigeration unit of extremely compact 





operating efficiency—to a greater and greater ee fer chilling domethiininar food ond J 
extent the industry is turning to Stearns-Roger. , ocr armen - 
Typical is the PLEDGER PLANT operated by the Lin 
SOUTHERN PRODUCTION COMPANY, processing riat 
over 200 million cu. ft. of wet gas daily at 1350 Roy 
p.s.i.g. for liquid products (gasoline, kerosene, fuel = 
oil, propane, butane, and ethane) exceeding 
200,000 gallons daily. PA 
Plant design emphasized ability to get on 4 
stream easily from cold start ups and to change . 
load or operating conditions readily without getting Ha 
off specifications on the product. Performance is so = en oe so 
exceeding design, both in operating ease and Ch 
high recovery. The project was engineered, de- as 
signed, and constructed by Stearns-Roger, and the 


most of the pressure vessels were manufactured in 
our own Denver shops. 


Stearns-Roger 


THE STEARNS~ROCER MFG. CO. xz COLORADO 














Direct fired heaters: two for taking approxi- 
mately 2600 g.p.m, of main stream oil to 
550° F. and three for serving various stills. 





DENVER ® HOUSTON @® EL ae @ SALT LAKE CITY 
Stearns-Roger Engineering Company, Ltd., Calgary, Alberta 
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Incoming and outgoing officers of the Permian Basin section of National Association of 
Corrosion Engineers, and their special guest “Miss Oil Show of 1954” meeting in Odessa, 
Texas. They are: top row, C. C. Michel, Cardinal Chemical, Inc., incoming second vice 
chairman; Bob Warden, Shell Oil Company, outgoing second vice chairman; John Watts, 
Humble Pipeline Company, outgoing first vice chairman and incoming chairman; John 
Knox, The Western Company, outgoing chairman; and Dr. A. A. Alberts, The Western 
Company, incoming secretary. Lower row, Dorothy Thompson, Odessa college coed, 
“Miss Oil Show of 1954”; Fred Gipson, Continental Oil Company, incoming first vice 
chairman; Jay Stafford, National Tank Company, outgoing secretary-treasurer; Harold 
Winston, Gulf Oil Corporation, incoming treasurer; and Tom Newell, Neo-Chem Lab- 


oratories, permanent trustee. 


> Edwin R. Gilliland, professor chemical 
engineering at Massachusetts Institute of 
Technology received the William H. 
Walker Award of the American Institute 
of Chemical Engineers at the awards ban- 
quet recently during the annual meeting 
of the Institute. The award honors the 
memory of the late William H. Walker, 
also a professor at Massachusetts Institute 
of Technology. 


> John M. Ballachey has been appointed 
executive assistant to the general manager 
of the Alberta Gas Trunk Line Company 
Limited. He has been assistant to the 
president of the Canadian Petroleum Asso- 
ciation since 1951. He attended Mount 
Royal College at Calgary and the Uni- 
versity of Alberta at Edmonton, was grad- 
uated in 1948 and received his law degree 
the following year. 


>) Esso Engineering Department has been 
organized into three separate divisions 
by Standard Oil Development Com- 
pany. 

P. J. Byrne, Jr., will head the manager’s 
office to coordinate activities and C. T. 
Harding, Luther B. Martin and John W. 
Packie are assistant managers. New divi- 
sions and directors are: Economics divi- 
sion, Maurice W. Mayer; design division. 
Channing C. Nelson; and mechanical divi- 
sion, Allen J. Ely. 

The men have a total of 170 years with 
the company averaging 24 years each. 





P. J. Byrne, Jr. C. T. Harding 





L. B. Martin 
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> J. W. “Win” Miller has been named as 
executive vice president and director of 
Brea Chemicals, wholly-owned subsidiary 
of Union Oil Company. 

He joined Union Oil in 1936 after many 
years as vice president in charge of sales 
for another petroleum firm. He is the im- 
mediate past president of the Los Angeles 
Rotary Club. 


>» James T. Rothenberger has been ap- 
pointed general maintenance superintend- 
ent at General Petroleum Corporation’s 
Torrance Mobilgas refinery. He joined the 
company as a roustabout in 1933 and since 
that time has worked at both the Vernon 
and Torrance plants for the engineering 
department. 


> Herbert G. M. Fischer was appointed 
manager of the newly established Office of 
Refinery Liaison of Standard Oil Develop- 
ment Company. Dr. Roger W. Richardson 
was named associate manager. 

The new unit is responsible for contact 
with management and technical repre- 
sentatives of worldwide refineries for 
which the company does research and 
engineering. 

Fischer joined Standard of New Jersey 
in 1922 and Standard Oil Development in 
1933. He organized the process division. 

Dr. Richardson joined the company in 
Baton Rouge in 1933 and advanced to 
associate director of Esso Laboratories at 
Baton Rouge in 1947. 


J. W. Packie 


M. W. Mayer 





> Dr. Oliver T. Buckley, retired president 
of Bell Telephone Laboratories, Inc., has 
been awarded the 1954 Edison Medal by 
the American Institute of Electrical Engi- 
neers. 

The medal, one of engineering’s major 
awards, was presented to Dr. Buckley on 
February 2, during the five-day winter 
general meeting of the Institute in New 
York. 

Dr. Buckley, who has had a distin- 
guished career in electrical engineering as 
a research physicist, inventor and execu- 
tive, was cited “for his personal contribu- 
tions to the science and art which have 
made possible a trans-Atlantic telephone 
cable; for his wise leadership of a great 
industrial laboratory; for outstanding serv- 
ices to the Government of his country.” 


> K. K. McMillin has been promoted to 
senior chemical engineer in technical serv- 
ice division at Humble Oil Company’s Bay 
town, Texas, refinery. A graduate of 
Texas Technological College, he holds 
M.S. and Ph.D. degrees from The Uni- 
versity of Texas. In his new position he 
will continue studies of the catalytic crack- 
ing process, including fundamentals of 
operation as well as commercial and eco- 
nomic aspects. 





R. W. Waer 


J. H. Ouding 


> John Ouding has been promoted to man 
ager of manufacturing and Roy Waer to 
manager of the crude oil supply and ex- 
change department of Wilshire Oil Com- 
pany, Inc. Both have long records of serv 
ice with Wilshire. Ouding joined Wilshire 
in 1923 as a refinery foreman. In his new 
position, he will be in charge of all re- 
finery operations. Waer joined Wilshire in 
1941. In 1952 he became exchange divi 
sion manager. He is now in charge of ac- 
quisition and movement of the refinery’s 
crude oil requirements. 


> Jefferson W. Mitchell, manager of lubri 
cants for the Phillips Petroleum Company 
has gone to Baghdad where he will set up 
executive offices for operation of refineries 
for the Iraq government. Former man 
ager of the Phillips company refinery in 
Kansas City, Kansas, Phillips accepted a 
5-year contract with the Iraq government. 
He plans to return to the United States 
soon to employ 30 or 40 men for key 
positions in the foreign refinery. 





C. C. Nelson 
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Dr. John R. Bowman, above, is winner 
of the Celanese Corporation Professional 
Progress Award administered by A.I.Ch.E. 


> Gordon N. Scott, consulting engineer in 
Los Angeles and W. H. J. Vernon of Eng- 
land have been named recipients of 1955 
National Association of Corrosion Engi- 
ners awards, to be presented at NACF 
convention March 7-11. 

Dr. Scott has been in corrosion work 
more than 20 years. He will receive the 
Frank Speller Award for achievements in 
corrosion engineering. Vernon will re- 
ceive the Willis Rodney Whitney Award 
for achievements in corrosion science. 


> Robert J. Phillips has joined the Howe- 
Baker Corporation, designers and manu- 
facturers of electrical desalting and treat- 
ing equipment for the refining industry. He 
will manage treating division of Howe- 
Baker, in addition to process engineering 
work for the desalting division. 

Phillips completed his chemical engi- 
neering education at the University of 
Texas. On graduation, he joined the tech- 
nical service division of Humble Oil’s re- 
finery at Baytown. 

He joined Gulf Publishing Company as 
department editor in 1952 was promoted 
to editor, then to editorial director of 
Petroleum Refiner. 





R. J. Phillips B. H. Loper 


> Ben H. Loper, technical representative 
of the refinery chemicals department of 
American Cyanamid Company, has been 
transferred to Houston, Texas, where he 
will cover territories handled by the firm’s 
Houston, Tulsa and Los Angeles sales 
offices. 

He joined Cyanamid in 1950, was ap- 
pointed plant engineer in 1952, and be- 
came a technical representative for the 
refinery chemicals department in 1953. 
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Fractional Gains in January Octane 
Ratings; TEL Content Down Slightly 


The average gain in octane ratings 
of commercial motor fuels as. de- 
termined by duPont’s January, 
1955, filling station gasoline survey 
is only a fraction of one number in 
most cases with a few exceptions 
where (arithmetical) average drops 
slightly below that of last October, 
the last survey to January. How- 
ever, the gain is definite, and fol- 
lows on the very slowly but inex- 
orably climbing curve of the last 
few years. 

Average premium grade octane 
rating (Research) follows the trend; 
the highest individual city average 
is 95.5 at Baltimore, Maryland; 
lowest is 89, at Calgary, Alberta. For 
regular grades the highest research 
rating is 90.3 at Philadelphia, lowest 
is 82.2 at El Paso, Texas. 

A quick glance at TEL contents 
also shows this average down about 
0.22 cc. for premium fuels. This 
drop is traceable doubtless to two 


conditions, the lower octane demand 
for winter fuels, and the gradual 
increase in the proportion of higher 
octane number cracked naphthas, 
including reformed naphthas, em- 
ployed in these fuels. 

Highest TEL content is shown 
at Calgary for both regular and 
premium grades; 2.93 and 2.79 for 
premium and regular respectively, 
Strangely enough, the lowest TEL 
content averages for both grades 
appear in Canada, regular at 1.04 
in Toronto, premium 1.21 in Winni- 
peg. It is possible the high TEL con- 
tents at Calgary reflect the delay in 
installation of upgrading processes 
in comparatively new refineries in 
that western Canadian area, as well 
as the low octane number require- 
ments under severe winter weather 
conditions. 

The October, 1954, duPont sur- 
vey was reported in our December, 
1954, issue, page C-16. 








Dupont Gasoline Survey for February 1955. 





(Premium) 





Octane number 





Motor Research 
Aberdeen, South Dakota. ..... 85.2 92.3 
I, UR oc ccactsccecce 83.3 91.6 
Atlanta, Georgia............. 85.1 95.0 
Bakersfield, California........ 86.0 92.4 
Baltimore, Maryland......... 85.7 95.5 
Boston, Massachusetts........ 85.6 95.3 
Calgary, Alberta............. 80.1 89.0 
Casper, Wyoming............ 81.6 90.0 
Charlotte, North Carolina..... 85.7 95.1 
Chicago, Illinois.............. 84.6 92.4 
Cincinnati; Ohio. ............ 85.4 93.9 
Cleveland, Ohio.............. 85.4 94,2 
Columbus, Ohio.............. 85.1 94,2 
Corpus Christi, Texas......... 87.4 94.4 
Dallas—Fort Worth; Texas... . 85.9 95.1 
Denver, Colorado............ 82.4 90.5 
Detroit, Michigan............ 85.8 94.3 
Edmonton, Alberta........... 81.6 89.8 
Bin. 60 008 ceceeee 85.4 93.1 
Great Falls—Billings, Montana. 82.3 92.9 
a ee 85.6 94.9 
Indianapolis, Indiana......... 84.9 93.6 
Jacksonville, Florida.......... 85.5 95.3 
Kansas City, Missouri........ 83.3 91.8 
Little Rock, Arkansas......... 85.5 94.6 
Los Angeles, California........ 82.9 93.9 
Louisville, Kentucky.......... 84.9 94,2 
Memphis, Tennessee.......... 85.2 94.7 
Milwaukee, Wisconsin........ 85.1 94.4 
Minneapolis, Minnesota. ... . 84.7 92.4 
Montreal, Quebec............ 83.2 92.5 
Nashville, Tennessee.......... 85.6 95.4 
New Orleans, Louisiana...... 85.6 94.8 
3 3} ere 85.2 94.7 
Omaha, Nebraska............ 84.3 91.7 
Philadelphia, Pennsylvania. . . . 85.8 95.1 
Pittsburgh, Pennsylvania... .. . 85.2 95.1 
St. Louis, Missouri...... . , 84.6 92.2 
Salt Lake City, Utah........ 82.1 90.3 
San Francisco, California... .. 84.0 94.2 
Seattle, Washington.......... 83.2 93.8 
Shreveport, Louisiana......... 85.8 94.6 
Spokane, Washington......... 83.9 93.7 
Toronto, Ontario............. 84.5 92.9 
Us I. cs cncccccess 85.2 92.1 
Vancouver, British Columbia... 83.2 92.7 
Wichita, Kansas.............. 84.8 91.2 


= 
| 5 
| 8. 
wR 
2 
<= 
eS 
= 
| =. 
1s 
> 
» 
20 
te 
oe 
<< 
te 
a 





(Regular) 

Tel content Octane number Tel content 
cc/gal. Motor Research cc/gal. 
2.25 80.8 84.6 1.43 
1.93 80.2 83.8 2.47 
2.20 81.9 87.0 2.34 
2.82 78.2 83.4 1.55 
2.37 83.0 90.0 2.05 
2.06 84.3 89.9 2.15 
2.93 79.7 83.4 2.79 
1,54 77.9 84.1 1.25 
2.13 82.9 87.0 2.33 
2.03 80.6 84.7 1.78 
2.41 82.8 88.2 2.18 
2.20 82.9 89.7 1.91 
2.05 82.5 89.3 1.66 
2.72 82.5 86.4 2.00 
2.44 81.0 86.2 2.09 
1.59 78.9 83.6 1.29 
2.14 82.1 88.7 1.76 
1.51 78.3 83.5 1.11 
2.50 79.4 82.2 1.88 
1,95 78.9 85.3 1.61 
2.27 82.1 86.7 1.95 
1.82 80.0 85.1 1.17 
1.96 83.5 89.6 2.19 
1.91 80.1 84.7 1.64 
2.18 82.0 86.3 1.96 
2.03 78.0 83.7 1.38 
2.32 82.0 86.9 2.10 
2.22 82.0 87.5 1.74 
2.06 80.3 85.4 1.67 
2.14 80.7 84.7 1.77 
1.22 82.1 87.7 1.19 
2.35 81.9 87.7 1.87 
2.34 82.2 86.7 2.09 
2.10 83.4 89.9 2.06 
2.14 80.7 84.9 1.67 
1.99 83.8 90.3 1.98 
2.24 83.4 90.1 2.13 
2.02 79.8 84.9 1.82 
1.47 78.4 81.8 1.67 
2.57 78.2 84.3 1.71 
2.28 78.7 84.3 1.56 
2.40 82.1 86.9 2.48 
2.32 78.8 84.6 1.38 
1.82 81.9 87.7 1.04 
2.23 80.8 84.6 1.48 
2.00 79.3 84.1 1.49 
2.38 80.8 84.3 1.73 
1.21 80.1 85.8 1.10 
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News Nuggets 


Natural gas sales in November continued to set new 
records. An increase of 9.7 per cent over the same 
month of 1953 was achieved, latest AGA figures re- 
veal. The increases are attributed to the ever-growing 
number of new customers and greater consumption 
per customer. For the 12-month period ending No- 
vember 30, sales were up 7.4 per cent over a similar 
|2-month period one year previous. 


Automatic meters that make possible the loading 
of a 5000-gal truck transport is one of the features of 
a new products terminal on the Kaneb Pipe Line at 
Salina, Kansas, recently put into operation by Ander- 
son-Prichard Oil Corporation of Oklahoma City. 


Looping of its entire 114-mile system is being plan- 
ned by Nevada Natural Gas Pipe Line Company as 
part of a $2,500,000 program for 1955. The com- 
pany’s present 10-in. line has a capacity of slightly 
over 20,000,000 cu ft daily. Increased consumption is 
being planned by a major user, Southern Nevada 
Power Company, with 1957 consumption of gas used 
as boiler fuel for generating electricity estimated at 
28,000,000 cu ft. 


Work is underway on Great Lakes Pipe Line Com- 
pany’s 163-mile, 10-in. products line between El Do- 
rado and Kansas City, Kansas. Contracts have been 
awarded to Ray L. Smith & Son, Inc., El Dorado, suc- 
cessful bidder on the 90.7 mile spread between El 
Dorado and Burlingame, Kansas, and to M-R Con- 
struction Company, Wichita, for the 72.5 miles into 
Kansas City. Three rivers—Cottonwood, Neosho, and 
Kaw—will be crossed. H. C. Price Company, Bartles- 
ville, has contract for application of somastic coat- 
ing, and for stringing. 


Extension of its pipe line system in the state of 
Washington by Trans Mountain Oil Pipe Line Cor- 
poration will get underway this spring. Contract for 
construction of 36.5 miles of new line has been 
awarded to Engineers Limited Pipe Line Company, 
pipe line constructors. Included in the project are a 
27.5-mile extension of a 20-in. line from Laurel to 
Burlington plus 9 miles of 16-in. lateral to connect 
the Shell refinery near Anacortes, now under con- 
struction. Laying of the line will begin with delivery 
of pipe in March. 


Texas-New Mexico Pipe Line Company has 
awarded contracts for construction of 74 miles of 
crude lines in West Texas and eastern New Mexico. 
Ferguson Construction Company, Eunice, New Mex- 
ico, will lay 43 miles, including 32 miles of 8-in., and 
take up and relay 6.5 miles of 5-in. in New Mexico. 
McVean and Barlow, Inc., Odessa, Texas, will lay 94 
miles of 10-in. and 14%4 miles of 8-in. in Midland 
County, Texas. 


Purchase of 5/6 of the stock of Far West Oil Com- 
pany, which operates principally in Converse County, 
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Oil... Gas... Products Pipelining 


Wyoming, has been made by Tennessee Gas Trans- 
mission Company. The acquisition marks the entry of 
TGT into a new section of the Rocky Mountain Area. 
The company has been active in the Denver-Julesburg 
Basin and Weston County, Wyoming. 


x kk 


Construction Outlook Good 


As pointed out in the outlook for 1955 in the Janu- 
ary issue of The Petroleum Engineer, construction of 
new pipe lines of all types would generally be as good 
as 1954 if not better. An important factor pointed out 
was that the FPC regulation of the gas industry might 
be the dividing line between good and bad. Since the 
time that prognostication was written, several impor- 
tant developments have considerably brightened the 
picture. 

Agreement between the many parties concerned on 
gas service to the Pacific Northwest opens the way for 
construction of nearly 3000 miles of line in the terri- 
tory west of the Rockies. Building of the Trans-Canada 
gas line should also get underway this year. Compro- 
mise on service to the New York area adds another 
700 miles. Topping off the optimism are a number of 
smaller lines scattered over the nation that should keep 
the pipe line builders busy. 

Long cross-country lines won’t be the vogue, but 
business apparently is picking up—and plenty of work 
is foreseen for everybody. Unheralded but important 
will be many “modernization” projects on older 
systems. 
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25th Birthday Present: New Home 


One of the first “big” crude pipe lines built in the 
nation, the 12-in. Texas-Empire Pipe Line, celebrates 
its 25th anniversary this year with a change in corpo- 
rate name. It’s been changed to Texas-Cities Service 
Pipe Line Company, bringing into sharper focus the 
names of the long-time owners. The system today has 
1900 miles of line and 32 pump stations with a capac- 
ity of 216,000 bb! from the Mid-Continent producing 
area to the East Chicago refining area. Oil for the 
accounts of 14 firms, including the two owners, The 
Texas Company, and Cities Service Oil Company, are 
presently being transported over the system. 


“et 


U.S.-Spanish Line Plans Ready 


Preliminary plans and specifications for the 485- 
mile, 8, 10, and 12-in. products line to be built in 
Spain to serve U.S. military bases were made avail- 
able in late January by Brown-Raymond-Walsh, prime 
contractors for the project, at the firm’s Madrid office 
in Spain. Bids are to be received in time for public 
opening on March 23 at Madrid. 
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To keep in step with your constantly changing busi- 
ness, your communication system should be examined 
periodically. In that way, your communications never 
become outdated — always meet your exact needs at 
the lowest cost. If you have Bell System service, such 
studies are a continuing activity. 

Bell System communication engineers will also help 
you take a good, close look at your own communica- 
tions...at no cost to you! Their detailed study will 


PRIVATE-LINE TELEPHONE TELETYPEWRITER 
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MOBILE TELEPHONE 


help you get the most efficient use of your facilities 
... Whether they are long distance, mobile, teletype- 
writer, or metering and supervisory control. 

A growing number of pipelines are taking advan- 
tage of Bell System communications in meeting the 


demands of modern operation. 
- . 


If you are interested in a detailed communication survey 
by Bell System engineers without charge, call your local 
Bell Telephone representative now. 


BELL TELEPHONE 


METERING CHANNELS SYSTEM 
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PIPE LINE DEVELOPMENTS 
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Roundup of Current Planned and Proposed Construction 





NAME OF COMPANY 


MILES 


PIPE 
SIZE 





CRUDE LINES 


Ar-Mex Pipeline Co. 

Kaybee Pipe Line Company 
Michi, Inc. 

NNCW Pipe Line Co. 


Orchard ‘Pipe Line 


Peace River Oil Pipe Line Co., Ltd. 


Powder River Pipe Line Company 
Proven Oil & Refining Company 


Roosevelt Oil & Refining Corp. 
Standard Pipe Line Co. 


Standard Pipe Line Co. 


Sinclair Pipe Line Company 


Trans Mountain Oil Pipe Line Corp. 


West Coast Pipe Line Company 


PRODUCTS LINES 


American Pipe Line Company 


790 


46 


222 


127 


45 


200 


436 


32 


22 
350 


350 


31 
27 


960 


California-Oregon Pipe Line System 103 


H. W. Bass & Sons, Incorporated 


Bell Oil and Gas Company 


El Paso Natural Gas Co. (LPG Line) 119 


Great Lakes Pipe Line Co. 
Goliad Corporation (LPG Line) 


Inland Corporation 
Inland Corporation 
International P.pe Line Inc. 


Malco Pipeline, Inc. 
Mayflower Pipe Line Company 
Moore-Stoner Company 


Phillips Petroleum Company 
Phillips Petroleum Company 


Products Pipe Line Co. 


Sharrock Oil & Gas Corporation 
Sunflower Pipe Line Company 


Winnipeg & Central Gas Co. 
(LPG Line) 


Alberta Gas Trunkline 

American-Louvisiana Pipe Line 
Company 

Anadarko Basin Pipeline Co. 


Arkansas-Louisiana Gas 
Company 


Central Hudson Gas and 
Electric Co. 


City of Fayette, Alabama 
Coast Counties Gas Electric 
Company 


Coastal Transmission Corporation 
(c/o Delhi Oil, Dallas) 


Colorado Interstate Gas Company 


Colorado Interstate Gas Company 


12-14 
10 
10 

8-10 
8 


12-16 


10-16 


4.6 
16 


12-16 
20 


20-22 


1910 8 to 26 
6 
152 4-6 
140 6-8 
3-6 
162 10 
117 4-6 
22 6 
37.5 10 
132 8 
91 6 
200 6 
54 6 
52 10 
90 5 
55 6 
265 3-6 
450 4oré6 
GAS LINES 
315 18-36 
1120 22 & 30 
525 24 
136 8 to 24 
48 12 
20 5 
40 3-4-8 
400 
30 
365 22 
110 6-8 








PIPE 
LOCATION NAME OF COMPANY MILES SIZE LOCATION 
Colorado-Western Pipe Line Co. 328 16-18 Ignacio field to Pueblo and 
Denver 
bee Ph ts to Cool- Colorado-Western Pipe Line Co. 454 — Cortez to Denver System 
Griffith lettin: ‘Se tee tat: Colorado-Western Pipe Line Co. 250 — Lateral lines 
falo, Michigan Cumberland and Allegheny 31 12 Garrett County, Maryland, to 
Highland, Indiana, to Elsie Gas Co. Keyser, West Virginia 
and Alma Michigan | El Paso Natural Gas Co. 370 — Mountain Home, Idaho, to 
° | 
Weston County to Casper, Reno, Nevada 
Wyoming El Paso Natural Gas Co. 74 — Additions to Permain Basin 
Orchard to Merino, Colorado San Juan Basin system 
Peace River area to Edson sto- Fort Worth Basin Gas Company = — Brown and Comanche counties, 
tion on TransMountain near : Texas 
Edmonton, Alta Kansas Pipe Line Company 125 16-20 Barber County fields to 
Williston Basin to Laurel and Wichita, Kansas 
Billings, Montana Kansas-Nebraska Natural 206 6-12 Additions to Nebraska system 
Connection with West Coast Gas Company 
Pipe Line to Florence, Ariz. Manufacturers Gas, Light & Heat 40 — Allegheny, Wachinaton, and 
St. Helen to Norwick, Michigan Beaver counties, Pa. 
Glendive. Montana, to Guern- Manufacturers Gas, Light & Heat 213 3 to 26 Various points on system in 
sey, Wyoming _ Pa., W. Va., and Ohio 
Wint Te--< to Albuquerque Manufacturers Gas, Light & Heat 72 16-20 Doddridae, Wetzel and Mar- 
New Mexico : shall Counties, West Va. 
Monee to Lemont, IIlinois Michigan Consolidated Gas 25 12 Sparata to Muskegon, Mich 
Laurel Junction to Mt. Vernon, beseat atl — _ : ? — 
Washington SS Pipe Line 252 4-24 Loops and stations in Illinois 
, . orpany 
Wink, T ,toN Ik, Cali- tere ele . 
aa ey Soe Mississippi River Fuel Corporation 190 10-18 Laterals in Woodlawn and 
Waskom gas fields, Texas 
Morganfield Natural Gas 31 4-6 Through Sturgis, Providence, 
Clay, Diamond, Wheatcroft 
i 
Beaumont, Texas, to Newark, . F ae sereen, a 
New Jersey, with laterals —- Gas Pipe Line Co. 280 24 — to Wise County, 
Crescent City, California, to perme gene — 
Medford, Oregon Natural Gas Producer, Inc. 100 12 Yenter pool to Denver, Colo 
Duval and Live Oak Counties, we : 
Texas, to Corpus Christi, Natural Gas Producer, Inc. 61 4-10 Northeast Colorado lines 
Texas New River Gas 50 — Sumners to Monroe counties, 
Ardmore to Cushing, Oklahoma West Virginia 
Bloomington to Gallup, New North Dakota Natural Gas 475 6-12 Statewide system in North 
Mexico ‘ Company Dakota 
Elderedo, Kansas, to Kansos Northern Indiana Fuel & Light 35 8 Edgerton to Alburn, Indiana 
City, Missouri Northern Natural Gas Company 330 2-12 System in South Dakota 
Kittie Plant to Corpus Christi, Northern Natural Gas Company 310 24 Lines in North Dakota 
Texas Northern Natural Gas Co. 400 24 Canadian border to Minne 
Springfield to Dayton, Ohio apolis-St. Paul 
Toledo to Fostoria, Ohio Northwest Utilities Ltd. 42 — Bonnie Glen to Edmonton, Al 
Wrenshall to Minneapolis, berta, Canada 
Minnesota Pacific Northwest P:peline Corp. 1486 Ignacio, Colorado to Belling 
Prewitt to Albuquerque, New ham, Washington 
Mexico Pacific Northwest Pipeline Corp. 380 Laterals and spurs off main line 
New Jersey refineries to New to Pocatello, Idaho, to Ya 
England points kima, Washington 
Gleadive: Mosionn: so inet Pine Tree Natural Gas Co. 204 — Boston to Bangor, Maine 
North Dakota Rockland Light & Power Company 22 8 Orangetown to Tompkins 
Goldsmith to Borger, Texas Cover, New York 
Shell's Brookshire system to Shenandoah Gas Company 39 3-4-8 Middleton, Virginia, to Mar 
Sweeny, Texas éf tinsburg, West Va. 
Lavaca County to Texes City South Georgia Natural Gas 368 2-12 Phoenix, Alabama, to Talla- 
Texas (LPG Line) “ Company hassee, Florida 
Melee to Aemsilin.. Tacs Tennessee Gas Transmission 243 24 Hebron, Pennsylvania to 
K G , - Haskell Greenwich, Connecticut 
preston. Be to Wichite ~ na Texas Eastern Transmission Corp. 328 24 Beaumont to Kosciusko, Missis 
: sha sippi 
Tioga, N. D., to Winnipeg Texas Gas Transmission Co. 90 20-26 Loops on main line 
Texas Gas Transmission Co. 100 10-20 Loops on southern’ Indiana 
3 system 
Transcontinental Gas Pipe 125 — Uister County, New York 
Ges Gothering System in Line Corporation (Pheoncia) to New York 
Alberta fields ' : pied 
Lowry, Louisiana, to Detroit, Transcontinental Gas Pipe 173 30-36 Loops on main system 
Michigan Line Corporation 
Wise County, Texas, to Mem- Transcontinental Gas Pipe 58 12-16 Other new lines 
phis, Tennessee Line Corporation 
Loops on System Trans-Canada Pipe Lines, Ltd. 2247 14-36 Alberta area to Toronto, Mon 
treal 
TGT line to Kingston, N. Y. Union Gas Company of Canada 180 — Dawn Storage field to Hamil 
ton 
Fayette, Alabama, to Southern United Natural Gas Company 50 12 Elk County to Jefferson County, 
Natural's system Pennsylvania 
Coast and Valley Region, Cali- Utah Natural Gas Company 40 16 Orem to Salt Lake City, Utah 
fornia Virginia Natural Gas Company 153 — Buckingham to Richmond and 
Portsmouth, Va. 
McAllen to Beaumont, Texas Warren Petroleum 54 4-30 Lea County, New Mexico 
Green River, Wyoming to Westcoast Transmission Co., Ltd. 650 24 Peace River area, Alberta, te 
Denver, Colorado U. S.-Canadian border 


Julesburg area to Denver, 
Colorado 





Wyoming Gas Products Corp. -- 


Gas gathering system in Wes- 
ton County, Wyoming 
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FROM the Des Plaines control panel (Fig. 1, above) Badger 
dispatchers have all information needed for control of 
their system 


BADGER PIPE LINE TO USE 


Paul K. Eckhardt 


HERE are the details on a compact, flexible control system that 
incorporates custom design with unitized standard equipment to achieve complete con 
trol on a products pipe line with complex flow arrangements. An artic'e in the January 
issue of THE PETROLEUM ENGINEER presented the construction and other features of ihe 
new 267-mile carrier for the greater Chicago area. 


Any CENTRAL CONTROL SYSTEM Con. 
sists essentially of placing all controls 
and indications for a system at a given 
office for the purpose of safely expedit- 
ing product flow. This concentration of 
controls and indications at a given point 
enables the central or “home office” to 
be constantly aware of conditions along 
the entire system. In effect, a central- 
ized transport contro! installation per. 
mits a dispatcher to function as if he 
were actually present at each station 
under his control. Naturally, the num- 
ber of things that a dispatcher “sees” 
while “present” varies in relation to the 
number of conditions represented on 
his control console, that is, the number 
of functions and conditions controlled 
and/or indicated by the installation. 

For its new system, Badger Pipe Line 
Company specified the functions that 
they desired to be controlled. Realizing 
that the actual operation of any new 
pipe line points the way toward de- 
sirable modifications in the dispatching 
operation, Badger engineers also re- 
quired a system that could be quickly 
and easily modified to meet evolving 
system requirements. Union Switch 
& Signal engineers designed the sys- 
tem to meet these needs—incorporat- 
ing within the basic system provisions 
for expansion to include any future 
requirements. 

Broadly considered, this system pro- 
vides: 


1. Means at the dispatching center 
(Des Plaines) for individual con- 
trol and operation of pump and 
valve functions for the control 
and routing of products. 


2. Complete indications at the con- 
trol center, of the movements 
and positions of the controlled 
functions and for station and 
unit alarms. 


3. Flow information at the control 
center in the form of illuminated 
flow arrows on a graphic display 
panel. 


4. Telemetering to indicate and re- 
cord at the central office inter- 
face arrival at the Canal Junction 
switching center. 


These basic provisions are illustrated 
on the Des Plaines control console 
presented in Fig. 1. The face of this 
console contains a schematic repre- 
sentation of every valve and pump in 
the system with the exception of tank 
valves at Pure’s Lemont and Texas 
Company’s Lockport refineries. 

Control levers for the operation of 
pumps and valves, and indication lamps 
to provide information concerning 
these operations, are located by the re- 
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yective representations of each of 
these units. Alarm indications are sim- 
larly positioned by the units or sta- 
tions they represent. Flow arrows 
automatically light in the lines to indi- 
cate product flow, while the two large 
meters on the left of the console indi- 
cate interface arrival at Canal Junction. 


How It Works 

Increased efficiency, reliability, and 
simplicity of operation feature this flex- 
ible system. As an example, to illustrate 
these features, assume that the dis- 
patcher was scheduled to make a tender 
of some product from Cities Service 
Refinery to Des Plaines Terminal. His 
operations would consist of sequentially 
turning and depressing but four switch 
levers. (For purposes of this example 
we will assume the complete system is 
inoperative when dispatcher begins 
his tender.) 
> The first dispatcher operation would 
be to select, turn to “open” and depress 
the switch lever representing the tank 
valve of the desired product. 

This operation, shown in Fig. 2, 
would initiate two actions: First, the 
selected tank valve would begin to open 
(provided no other tank valve at the 
refinery was Open), and second, the re- 
finery booster pump would begin to 
operate when the tank valve reached 
aone-third open point. 
> Having selected and opened the tank 
valve, the dispatcher would next open 
the Cities Service block valve. This op- 
eration is also simple, consisting of 
turning a “three-position-turn-push” 
lever to “Cities Service” and depress- 
ing it as shown in Fig. 3. 

By this action the dispatcher knows 
that he is both opening the selected 
block valve and closing the companion 
block valve on the Sinclair Refinery 
line. He further knows that the selected 
valve will not open until the refinery 
booster pump has been in operation 
a specified time, allowing the system 
to “pack.” 
> The third step, starting the booster 
pumps at East Chicago Pump Station, 
again consists of merely turning a lever 
to “on” and depressing it. This action 
is illustrated in Fig. 4. Proper sequenc- 
ing of suction and discharge valves is 
automatically accomplished. 
> The final step in the dispatching op- 
eration in making a tender from Cities 
Service Refinery to Des Plaines Ter- 
minal (so far as those operations di- 
tecently controlled by this system is 
Concerned) consists of turning and de- 
Pressing the Canal Junction switch 
lever (Fig. 5). 

Turning this lever to “Des Plaines” 
and depressing it, automatically opens 
the valves to Des Plaines while closing 
the valves to Harlem, if they are open. 
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FIG. 2. As shown right, open- 2 


ing a tank va.ve at Cities Serv- 
ice Refinery is accomplished by 
turning to ‘‘open"’ and depress- 
ing the switch lever for that 
valve on Des Plaines control 
console. Interlocking within the 
Centralized Transport Control 
system automatically closes any 
other valve at Cities Service 
which might be open. Cities 
Service booster pump, if inop- 
erative, begins to run when 
selected tank valve reaches a 
one-third open point. 


FIG. 3. Dispatcher opens Cities 
Service biock valve by turning 
switch lever to “Ciiies Service” 
and depressing it. This action 
automatical'y closes Sinclair 
block valve, if open. Selected 
block valve will not begin to 
open until booster pump has 
been in operation long enough 
to ‘‘pack”’ the line. 


FIG. 4. Starting a pump at East 
Chicago is a simpie matter for 
the dispatcher at Des Plaines. 
Merely turning the pump switch 
lever to On" and depressing 
it initiates the action. An indi- 
cation light directly above the 
switch automatically lights 
when the pump commences to 
operate. 
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FIG. 5. In the illustration left, 
dispatcher is opening the 
valves at Canal Junction to per- 
mit product flow to Des Piaines 
Terminal. Actuating the switch 
lever automatically opens the 
va.ves in the line to Des Plaines 
while closing the valves in the 
line to Harlem Terminal if they 
were open. 


FIG. 6. To calibrate the inter- 
face detection equipment dis- 
paicher merely turns a switch to 
“calibrate” and depresses it as 
shown left. A standard read- 
ing is automatica'ly transmitted 
to the 
meters at the left side of his 
console and dispatcher is im- 
mediately informed whether or 
not the _ interface 
equipment is 
properly. 


interface detection 


detection 
functioning 


FIG. 7. Control can be granted 
other locations by the dis- 
patcher at Des Plaines if he 
performs the operation shown 
left—turning the control 
switch to “Local” and depress- 
ing it. Operators at other loca- 
tions can seize control in the 
same manner by operating 
machines. 
Alarm bells and flashing indi- 


cation lamps always announce 


switches on their 


this transfer of control. 
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Informing the Dispatcher 


During operations the dispatcher js 
kept informed of interface in the two 
lines at Canal Junction by the large 
meters located on the left side of his 
console, and by alarms. In normal op. 
eration the dispatcher matches the “set” 
point of the indicating and recording 
telemeter receiver with the reading 
being telemetered to that receiver from 
Canal Junction. 

When the interface arrives at Canal 
Junction the reading on the receiver 
changes to the appropriate valve for 
the new product and the dispatcher re. 
ceives an alarm indication that the 
interface has arrived. Necessary valve 
switching control for Canal Junction 
can then be initiated. 

The instrumentation for interface de- 
tection, a vital operation in the Badger 
system, is controlled by this system. In 
addition, the dispatcher is provided 
with a means of completely checking 
this instrumentation by operating a 
turn-push lever at Des Plaines to “Cali- 
brate” from its normal “Read” position 
(Fig. 6). 

The steps described to this point are 
of operations under direct control 
from Des Plaines. The dispatcher is 
kept informed of the operations he 
has initiated by illuminated indication 
lamps and flow arrows. 

For example, red and green indica- 
tion lamps at each valve indicate 
whether that valve is open or closed— 
both lights are lit simultaneously for 
any valve that is in transit. Similarly, 
lamps indicating pump “on” or “off,” 
and flow arrows indicating product flow 
from tank to pump to block valve, etc., 
are illuminated by the system. 

All of these indications are automat- 
ically and simultaneously transmitted 
to the dispatcher at Des Plaines and to 
another console at East Chicago Pump 
Station, to keep the operator there 
informed. 

Although the selection and operation 
of valves at terminal locations is not 
under system control, indication lamps 
and flow arrows are provided on the 
control console to indicate product 
flow to point of delivery. 


Alternate Methods 

The preceding example has assumed 
the complete system was. inoperative 
when the dispatcher began his tender. 
Naturally this is rarely, if ever, the 
case. It may be that another product 
from Cities Service Refinery is on 
stream, or that a tank at Sinclair Re 
finery is on stream. In either or any 
event, the dispatching operation is rel 
atively simple with this control, and 
offers several alternate methods. 
> Suppose that Cities Service Refiner 
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was on stream and it was desired to 
continue pumping from this station but 
with a different product. Simply turn- 
ing the “new” product tank valve lever 
to “open” and depressing it as already 
desciioed, wouid automatically close 
the “old” product tank valve and open 
the selected one. Interlocking within 
the system Circuits never permits more 
than one tank valve at a refinery to be 
open at one time. 

pif it is desired to make a “flying 
switch” from sinclair to Cities Service 
Refineries when sinclair is on stream, 
this too can be easily accomplished. 
Dispatcher would select Cities Service 
tank valve and initiate its opening from 
the console, and then position but not 
depress the levers for opening Cities 
Service block valve and for closing the 
Sinclair tank valve. When dispatcher 
noted the start of Cities Service booster 
pumps—by the automatically illumi- 
nated indication lamps on his console 
—he would depress block valve selec- 
tion lever as positioned previously. 
When it was seen, again by indication 
lamps, that Cities Service block valve 
was opening and Sinclair block valve 
was ciosing, the dispatcher would de- 
press :inciair tank valve lever posi- 
iioned previously. This would complete 
nz fl,ing switch. 

, it is possible, of course, in all ex- 
-mp.es conside.ed, to use “dead stop” 
wi.cning, that is, to take both refin- 
eiies off stream completely before plac- 
ing a desired one on stream. 


Localized Operation 


This control is not limited to Des 
Plaines alone. Other control consoles 
are located at East Chicago and Lemont 
Pump Stations and at Canal Junction. 
These machines do not control as many 
functions but can be given authority 
over local operations. 

The operator at East Chicago can 
also exercise control over Sinclair Re- 
finery and Cities Service Refinery tank 
valves in addition to his local func- 
tions. Dispatcher can transfer control 
to local stations by turning the “Re- 
mote-Local” lever to “Local” and de- 
pressing it, or local operators can seize 
control by performing the same opera- 
tion on their consoles. 

In both cases an alarm bell and a 
flashing signal light inform the dis- 
patcher of the transfer of control. 
Under local control, operators exer- 
cise authority over valves and pumps 
under the control in the same manner 
already described. 

Local control can also be granted or 
seized by operators at main pump unit 
control cubicles. “Hand-Off Auto- 
matic” switches at these locations can 
be positioned as desired to cut out or 
Permit system control. An alarm bell 
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FIG. 8. Overall plan for Badger Pipe 
Line centralized transport control. 


FIG. 9. Flow sheet of pump station 
of Badger Pipe Line Company. 
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FIG. 10. Heart of the system is the line-coding unit shown above, left. 
Located in the Control Console, an office unit transmits all codes to 
the field and, in addition, receives and interprets all indication in- 


and flashing light indication inform the 
dispatcher when local control is granted 
or seized in these cases also. 


>» An automatic recall feature is pro- 
vided by this system which enables the 
dispatcher to regain control over field 
stations after granting it. This feature 
is in Operation at Lemont and Canal 
Junction but not at East Chicago or 
Sinclair and Cities Service Refineries. 
In all cases, indication lamps and flow 
arrows inform the dispatcher of the 
controls exercised by field stations in 
the same manner as when controls are 
exercised by the dispatcher. 


> Emergency shut down or “crash” 
buttons are another feature provided by 
this system. From Des Plaines the dis- 
patcher can completely shut down all 
operations on both the Lemont and 
East Chicago Pump Station Lines (in- 
cluding associated delivery lines at 
Canal Junction) as well as operations at 
Sinclair and Cities Service Refineries. 

Similar buttons enable operators at 
other console locations to shut down all 
operations under their control. Al- 
though “crash” procedures are initiated 
through a single button, operations are 
suspended in proper sequence and are 
automatically indicated to the control 
consoles as in normal operation. 

Emergency shut downs can also be 
initiated automatically when faults 
occur in the booster pumps and pump 
units at Sinclair and Cities Service Re- 
fineries and at Lemont and East Chi- 
cago Pump Stations. Alarm indications 
and automatic shut down of units are 
initiated by such faults as: 


1. High pump outside bearing tem- 
perature 

2. High pump inside bearing tem- 
perature 

3. High pump case temperature 
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4. High motor outside bearing tem- 
perature 

5. High motor inside bearing tem- 
perature 

6. High motor winding temperature 


The Control System... 

The control system* used in this 
method is an all-relay system designe 
on the time code principle, thus alleviat- 
ing the need for valuable band widths 
by the control medium. It is designed 
to operate equally well on a single or 
multiple circuit consisting of but two 
wires from the point of control to the 
distant ends of the system or a single 
pair of wires between the central office 
and each field location. The system is 
readily adaptable to any means of com- 
munications transmission including 
telephone circuits, carrier circuits, 
VHF and UHF radio and microwave, 
as well as private wire. 

Some of the more interesting fea- 
tures of the system are: 

DETECTION AND REJECTION of codes 
distorted in transmission. 

MEANS for certifying indications of 
function position in the field, 

PREFERANCE Of codes that are initi- 
ated simultaneously, 

STORAGE of codes and a means for 
cancelling codes which are placed in 
storage when desired, 

AUTOMATIC and orderiy handling of 
code information until it is transmitted, 

PREVENTION of interference by more 
than one code being transmitted at a 
time, 

AUTOMATIC recall of incomplete or 
erroneous indication codes, and 

MEANS of recalling indication codes 
on demand. 


...and its Features 
The nerve center of this system 


*Union type L-Form 52 
port Control. 


0 Centralized Trans- 





formation from the field. Similar field units receive and register 
control codes and transmit indication information originating in the 
field. At right is a field coding unit that has the same functions. 


is the control machine itself. Heart of 
the nerve center is the line-coding- 
pyramid group—a group of relays 
housed in an individual case in the 
rear of the console machine (Fig. 10), 

This unit transmits all control codes 
to the field and, in addition, receives 
and interprets all indication informa- 
tion from the field. Similar field units 
perform an identical function in the 
field—treceiving, decoding and register- 
ing all control information, and trans- 
mitting indication codes to the office 
unit. 

The storage unit initiates operation 
of the code unit automatically when 
a function changes in the field or when 
a control operator is positioned man- 
ually and depressed at the office control 
panel. The storage unit also receives 
the interpreted code information from 
the code unit into relays which operate 
indication lamps, alarms, and any 
other desired function in the office, and 
the function control relays in the field. 





Codes Are the Workhorses... 

Normally, a control code proceeds 
from the home office to the field unit 
where function relays are positioned to 
complete circuits necessary to perform 
the job called for—opening a valve, 
starting a pump, etc. 

Following this step, indication codes 
originate in the field and inform the 
office that the job called for has been 
completed or is in process. Indication 
codes can originate in the field, how- 
ever, without a prior control code. This 
situation obtains, for example, when 
a hot pump bearing originates an alarm 
indication to the home office and shuts 
down that unit and related units. 

Codes themselves are composed of 
a series of impulses applied for short oF 
long periods of time. The sequence in 
which short and long impulses are al 
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PUT THIS PARSONS 215 
TRENCHLINER” IN YOUR 
PIPELINE SPREAD 
Opens 18 feet of trench per minute with 30 
digging feeds (from 5.9 in. to 18 ft. per 
min.) and 6 speeds on digging wheel (up 
: to 11.2 r.p.m.) Parsons cross-country 215 
Trenchliner produces up to 1080 lineal feet 
of trench per hour. 
a Digs 6 feet deep, 13 to 31 inches wide 
lays Square or round-bottom buckets on heavy- 
the duty digging wheel are equipped with easy- 
0). in, easy-out “Tap-In” teeth — quickly in- 
ides stalled, self-sharpening. 
ives 
ma- Dual- purpose friction clutch drives the dig- 
nits ging wheel, and serves as an automatic 
& safety — protects against shock loads. Whee! 
nd responds instantly to sensitive friction-clutch 
Fine control, holds accurate grade. 
Arched wheel frame, rigidly trussed, and 3 
tion ; “ean 
ree double-wheeled guide rollers, keep digging 
pu wheel precision-aligned. Rollers are all anti- 
wn friction bearing equipped. 
. Shiftable, reversible conveyor with 24-inch 
rom wide belt discharges spoil to either side of 
rate machine. Conveyor belt speeds are synchro- 
any nized with digging wheel speeds. 
and 
eld. Standard tractor crawlers have 18-inch 
treads and lug-type shoes, for work on 
, grades and soft-footing. Ground bearing 
- pressure is only 6 pounds per square inch. 
- Choice of 2 standard diesel engines 
red (55 h.p.) lets you fit this 215 Trenchliner 
right in with other equipment in your pipe- 
odes line spread. Simplifies operation and main- 
the tenance programs, means more work-time 
Deen 
tion Your Parsons distributor has 
10W- more information that will in- 
This terest you. See him, or write. 
yhen tr See > . ¢ .: 
arm P. . | Saas as ts sb OSP?. 2" 
e . 
huts pred ee eran ae. . pinay Bg Bescar al PARS 0 N S C0 MPAN Y, NEWTON, IOWA 
d of ity and drainage work; 3 lad- ° NAME... ; eee TITLE 
0 der type Tranehlinors, fot © Coup ease 
e In tired utility Trenchmobile®. i STREET... 2 ees : 
> al- (Koehring Subsidiary) e Crt... om Benes STATE. See P475PE 
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FIG. 12. Part of Des Plaines console illustrating a 
typical dispatcher operation. Turning and depress. 
ing switch levers such as these automatical’y initiate 
pump and vaive operations of distant locations. 
























FIG. 11. Close up interface detection meters 
for Lemont and East Chicago lines. When 
deviations between lower and upper pointers 
exceed specified limits, alarms are initiated in- 
forming dispatcher that interface is present 




















within a particular line at Canal Junction. For 
calibration purposes a standard reading is p 
automatically transmitted to these meters by R 
simply operating a two-position switch. 
— 
which are initiated during the time the In the event that an indication code is . 
control code is being transmitted, are distorted in transmission, the controll- Tex: 
ranged gives character to individual stored until the control code has been ing station equipment will not register Refi 
codes, identifying both the station to transmitted. the distorted code, but will automatic- an 
which codes are being transmitted and Indications are also preferenced so ally have the controlled station re- _ 
the specific information sent that sta- that if more than one controlled station transmit the indication. A push button 
tion. A control code transmitted to all should start to initiate indication codes is provided on the control panel which a 
controlled stations is thus rejected by simultaneously, only the preferenced will permit manual recall of all infor- 
all but the one station for which it is station would be permitted to continue mation at a controlled station for pur- 
intended. Indication codes, transmitted transmission with the remaining sta- poses of check. e 
automatically from the controlled sta- tions awaiting their respective pref- ap 
tions, are registered at the control sta- erenced turns to transmit. The other Relays Must Be Good igh 
tion in accordance with their station stations would stop transmitting when The design of the relays forming the Th 
selections. Should the selection portion their codes “disagreed” with the pref- core units of this system represent that 
of a code be incomplete, or in error for erenced station code, and the lower many years of experience, and feature out 0 
any reason, it will not be accepted by preferenced station codes would then extreme ruggedness, high reliability tions 
any station. be stored until the preferenced code and high speed of operation. been 
When the selection portion of a code had been transmitted and the trans- A brief description of the process fol- live } 
has been received by the station for mission system became available once lowed in manufacturing the precision ol tk 
which it is intended, circuits are estab- again. telephone-type relays will illustrate the ducir 
lished to receive the rest of the code In addition, the system is arranged reason for their reliability. After as- and | 
containing the function information. so that after any one controlled station sembly, each relay has its armature are ¢ 
The controlled station equipment is has started transmitting an indication, stroke adjusted by bending the arma- being 
arranged for “final delivery”; that is, the remaining controlled stations are ture until it takes a permanent set of anotl 
the correct number of code steps must “locked out,” and their indications the correct amount to provide the tion 
be received or the information con- stored until the station which is trans- specified stroke. The contact springs catlo 
tained in the code will be rejected. mitting has completed the transmission are similarly adjusted until the contact Cases 
The combination of selection, final of its code. spacing and the spring loading meets they 
delivery, detection of false codes, and A reset push button is provided on the relay specification. The entire relay pern 
rejection of false information, insure the control panel at the controlling assembly is then baked to relieve resid- Ing é 
against reception of false information station to permit cancellation of control ual mechanical stresses and prevent qT 
and the possibility of false operation codes which have been initiated but not creep which would alter the adjustment uniti 
of equipment due to any distortion that yet transmitted (stored). This permits of the relays in service. The relays are ease 
may take place in the code during cancellation of a code, before it is trans- completely checked after the baking Cust 
transmission. mitted should the dispatcher decide to operation to determine any deviation men 
cancel an operation he has set up on from specification as a result of the end 
..and Are Carefully Handled the control console. baking operation. Should any variation betw 
Control codes are preferenced over Automatic recall of indication codes be discovered, it is corrected as pre- trol 
indication codes. When a control code is also provided to prevent the loss of viously for the initial adjustment and to b 
has been initiated, all indication codes, information from a controlled station. the relay is again baked and again in- Wir 
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SYMBOLS 


——__ CONTROLLED PUMP 


——>+—_ CONTROLLED VALVE 





Pure 
Refinery 


Canal Junction 


[| Des Plaines Dispatcher 


7;™ 


Leased Circuits * 


To Des Plaines 
Meter Station 


= 


j To Harlem 


a Meter Station 




















a2 
Texas Co. 
Refinery 
(Lockport) 
1 





Lemont Pump Station 





SCHEMATIC 
CONTROL DIAGRAM 


Schematic control diagram of Badger system. 





East Chicago 
Pump Station 


Sinclair 
Refinery 





ities Service Refinery 


EREKEX 





ae 











spected. This process is continued until 
the relay meets specification. 

This manufacturing process assures 
that relays in the fie'd will not work 
out of adjustment due to aging. Installa- 
tions containing units which have not 
been maintained for periods as long as 
five years at a time, attest to the value 
of this manufacturing process in re- 
ducing maintenance to the minimum 
and assuring reliable operation. There 
are cases of complete control cabinets 
being removed from one location to 
another after several years of opera- 
tion and placed in service in a new lo- 
cation without overhaul. The relay 
cases are hinged on the cabinet so that 
they may be swung out of the way to 
permit ready access to the cabinet wir- 
ing and terminal boards. 

The equipment is manufactured in 
unitized packages, p!ug-connected for 
ease in handling, end circuitry is 
Custom-designed to neeet the require- 
ments of the particular operation. This 
end circuitry is designed for insertion 
between unit plug connector and con- 
trol functions allowing all of the units 
to be iden‘ical in make-up and internal 
Wiring. This feature provides the flexi- 


bility necessary to meet the require- 
ments of the many control problems 
and additions or changes. 





The Author 


Paul K. Eckhardt is section engineer 
in the traffic control section of Union 
Switch & Signal 
Company. Upon 
graduation in 
1931 from Penn- 
sylvania State 
College with a 
BS in electrical 
engineering, he 
joined the staff 
of Union Switch 

a & Signal. Since 
k that time he has 
served as de- 
sign engineer, supervising engineer and 
was promoted to his present.position as 
section engineer in 1953. From 1952 
through 1954, in addition to his reg- 
ular duties, he was supervising engi- 
neer on a basic research investigation 
into the causes of accidents on the 
Pennsylvania Turnpike. 

His 23 years of vocational experience 
have been devoted primarily to anal- 
yses of dispatching and related prob- 
lems in the transportation field with 
emphasis on the design of circuitry and 
components for centralized traffic con- 
tro! systems to solve these problems. 
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Communications 

The Badger system will employ a 
teletype network for its communica- 
tions purposes. Teletype machines wil! 
be located at nine points—Des Plaines 
metering station, East Chicago pump 
station, Lemont pump station, Harlem 
Avenue metering station, Rockford 
metering station, Madison metering sta- 
tion, Middlebury metering station, and 
Peru pump station. 

The lines used in this network are 
leased closed circuits, on a 24-hour 
day basis. Teletype communication can 
be used between any of the points or 
set up for use on a conference basis to 
all or several points. 

In addition to the teletype facilities, 
each station has its regular telephone 
service. 

Leased wire circuits are used for the 
control system with lines between the 
Des Plaines dispatcher’s office to East 
Chicago pump station, East Chicago 
refinery of Cities Service, Lemont 
pump station, Pure refinery at Lemont, 
and to Canal Junction. A circuit for 
transmitting telemetered interface in- 
formation from Canal Junction to Des 
Plaines is also provided. ke * 
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Welder at work on new piping at Carthage, 
necessitated by en!argement of compres- 


sor station. 


many outstanding features give 


> 








INCREASED CAPACITY, IME 


ENLARGEMENT of its Carthage, 
Texas, compressor station through 
tripling of the plant’s original horse- 
power has provided United Gas Pipe 
Line Company with capacity to meet 
peak load conditions of the winter sea- 
sons. The enlarged station incorporates 
many items of design and construction 
that have improved plant operation 
and have given greater efficiency and 
dependability. 

Backbone of the station enlargement 
is the addition of four 1350-hp com- 
pressor units’ to the existing five 440- 
hp units installed in 1950, increasing 
total horsepower to 7600. The new 
plant is designed to handle 225,000, 
000 cu ft per day at 750 psi inlet and 
1100 psi discharge pressures. 

Carthage compressor station is lo- 
cated on the downstream side of the 
plant’s gasoline scrubbers and upstream 
of the inlet meters and gasoline plant 
absorbers. Each of two lines bringing 
gas from the field into a common head- 
er is serviced by a bank of four scrub- 


1Cooper-Bessemer. 
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bers. A block valve in the header iso- 
lates the gasoline plant from the 
scrubbers and field lines, and also 
serves aS a compressor station by-pass 
valve when needed for that purpose. 

Scrubbed field gas is compressed 
from field pressure to the required 750 
psi compressor station inlet pressure at 
the gasoline plant. From the down- 
stream side of the scrubbers, it is piped 
to a 26-in. inlet header where all nine 
compressor units take suction. After 
compression, the gas is discharged into 
a common header and carried for cool- 
ing to a group of five atmosphere type 
coolers in a mechanical draft cooling 
tower. 


Automatic Shutdown System 
INLET AND OUTLET LINES ARE 
equipped with remove control valves so 
the station can be automatically shut 
down in event of line failure. The 
emergency shutdown system also can 
be operated by push button from sev- 
eral stands in the area, two of which 


- OPERATION 


are located at least 250 ft apart and 250 
ft away from the compressor building. 

In compliance with UGPL’s rigid 
specifications and engineering depart- 
ment standards, and in accordance 
with the pressure piping code, special 
fittings and pipe were used in the dis- 
charge piping system, designed for 
1200 psi working pressure. Gamma 
ray inspection was used on all welds. 


Cooling Problem Solved 

TO INCREASE EFFECTIVENESS OF 
gasoline plant and dehydration facili- 
ties, special study was given the gas 
cooling problem. Gas coolers were 
oversized to provide ample surface 
area, and the cooling tower height was 
increased to enable circulating water 
temperature to approach closely the 
wet bulb temp@rature of ambient aif. 

The two-cell mechanical draft cool- 
ing tower? used to cool the hot dis- 
charge gas circulates about 4500 gal 
of water per minute. Two 30-hp it 
duced draft fans pull outside aif 


2Fluor Corporation. 
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left, excavation, and right, fabrication of suction and discharge lines for the enlarged 


Carthage station. Compressor building is in deep background in picture at left. 


at uGPL’s Carthage station 


through louvered openings in the tower 
base and circulate the air flow verti- 
cally through and out of the tower. 
This provides a sizable chilling action 
to the water, which is collected and 
distributed over five atmospheric cool- 
ing sections.* The coil sections provide 
mi 12,500 sq ft of heat transfer sur- 
ace, 


Compressor Equipment ‘Unitized’ 
EACH OF THE ORIGINAL FIVE 440-HP 
units are equipped with two compres- 
sor cylinders, installed to simulate a 
packaged compressor unit. Jacket 
water and lubricating oil are radiator- 
cooled, with the radiator fan being belt 
driven from the compressor engine 
main shaft. Each unit is thus independ- 


*‘Smithco Engineering. 


View of early construction shows the four 
new 1350-hp units placed on foundations. 


ent of other units and no outside power 
is required for auxiliary equipment. 
The four new supercharged com- 
pressor units are each equipped with 
three 10 by 14-in. cylinders. Super- 
charging is produced by a blower that 
is chain driven from the main shaft 





— Photos Courtesy UNITED Gas LoG 


and marks the first use by UGPL of 
this recent engine development. Ap- 
proximately 6000 cfm scavenging ail 
is provided by the blower. Blower ef- 
fectiveness is illustrated by the fact that 
a similar, non-supercharged unit of the 
same size is rated only 1100-hp. 












































Schematic drawing of station layout. 


General view of piping at Carthage 
shows new lines being installed to 
connect the enlarged compressor 
station there. Compressor building 
is shown in the background. 
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Views show welding and fabrication of specia! pipe and fittings installed in 


the high pressure discharge system design for 1200 psi working pressure. 


Incoming air of each of the new 
units is filtered in a new design of fil- 
ter, whose principle is that of passing 
the air through a perforated plate over 
which a film of oil is constantly being 
circulated. In addition to the oil-clean- 
ing bath, the air is pre-cooled by first 
passing through a series of water 
sprays. 

All of the new units are installed on 
a unitized principle similar to that of 
the original smaller units. Each new 
unit has its own, independent jacket 
water and lube oil cooling system. 
Power for the fans of the cooling units 
is produced and conveyed from the 
compressor units by hydraulic motor 
systems. 

Lubrication of each unit is provided 
by a built-in pump that picks up oil 
from the crankcase, forces it through 
full flow filters, and dry air coolers to 
supply clean, cool oil to all parts of 
the engine. 

A common reclaiming oil system has 
been provided to store and filter oil re- 
moved from either the old or the new 
Units. 

Jacket water for the engines is sup- 
plied from an underground storage 
lank, connected to collect rain from 
the roof of the main compressor build- 
ing. Other water requirements, partic- 
warly for the cooling tower and air 
Cleaners for the new units, are supplied 


from a water well near the compressor 
Station. kkk 


Top, erection of cooling tower. Bottom, close-up of base of cooling 
tower showing one of five coil sections for cooling discharge gas. 











Modern Compressor Maintenance 





Guide to Inspection of 


Field Compressor Stations 


J. H. Watson* 


The following is an outline of important things to look for when operating a 
compressor, whether in a plant or in an isolated field unit. This list cannot be 
considered as absolutely final or infallible. There are other things which may 
become important at certain locations. An operator who makes his routine inspec- 
tion cover the points listed herein may be sure that he has intelligently checked 
his equipment. If these points are checked, it is unlikely that he has overlooked 
much that may develop serious consequences. 





1. Is engine running? bearings, leak in system, 
If not, why? high oil temperature. 
2. Is speed (rpm) normal? 3. Fluctuating pressure—low 


oil level, or chattering of 
relief valve, plugged pump 
intake screen. 
B. Temperature 
1. Low oil temperature—cold 
engine; too much cooling. 
. High oil temperature—cool- 
ing system fouled or water 
off, hot bearing. 


A. Underspeed 

Deliberately throttled down 

. Overloaded 

Mechanical trouble 

Low fuel pressure or high 

fuel pressure > 
5. Ignition Ba 
6. Plugged air intake 

B. Overspeed 


Sen_e 


1. Load off—temporarily 6. Jacket water temperature and 
2. Governor setting pressure 
3. High fuel pressure A. High temperature usually in- 
4. Running away — throttle dicates poor cooling in water 
linkage to governor cooler—hot day, or low circu- 
3. Are gas intake valves open to com- lation rate; rarely indicates 
pressor cylinders? overload on engine. 
A. Compressor temporarily off B. Low temperature indicates en- 
line gine being overcooled—cold 
B. Valves throttled to cut load _ day. : 
C. Neglected by previous operator C. High pump pressure—pinched 
valve in system, fouling in 


4. Exhaust manifold temperatures 
A. Normal D 
B. High or low 
1. All cylinders high indicates 


coils. 

. Low pump pressure—system 
open somewhere and losing 
water—fouling in pump in- 








overload - take—pump underspeed—by- 
2. Some cylinders high, others pass open. 
normal, indicates poor fuel E. Fluctuating—low water, pump 


distribution 


, , losing suction, or engine idling. 
3. Some cylinders low and 


9a. 


9b. 


10. 


P 624.7 


closed tightly? Water leaking 
into crankcase? Check crank. 
case drain; if water (more than 
a few drops) is found, shut ma. 
chine down. 

Fuel injection valves 


A. Are all cams moving? 

B. Check clearance. 

C. Is valve stem following rocker) 
Fuel mixing valves 

A. Linkage tight, pins secured? 
B. Screens clean? 

C. Fuel pressures right? 
Compressor cylinder discharge 
temperature. (This temperature 
tells a long story.) 





A. Lower than normal 
not pumping gas 
closed. 

B. Higher than normal. 

1. Intake valve leaking—or 
cracked (cylinder valves), 

2. Discharge valve leaking— 
or cracked (cylinder valves), 

3. Piston rings leaking. 

4. Lubrication stopped—cyl- 
inder or piston scored. 
Piston rod packing leaking 
or cut out. 

Gas intake valve pinched 

High gas intake temperature 
8. Condensate spray being 

carried over from scrubbers 
—washes oil off cylinder 
walls. 

9. Temporary low pressure in 
system—too many cylinders 
pulling on low load (High- 
er ratio of compression). 

Compressor cylinder valve covers 

A. Discharge valve cover plates 
normally too hot to touch. 
Watch for burned paint. Hold 
the back of your hand a few 
inches away, and if one cover 
seems hotter than the others, 
get suspicious. 

B. Intake valve covers should be 
nearly the same temperature as 
the intake gas. Feel these cov- 
ers; hot cover indicates valve 
trouble—cracked, dirty, loose. 


cylinder 
intake valve 





7) 


lt 


12. Scavenging air valves 





A. Feel cover plates—hot covers 
indicate cracked reeds. 


others normal indicates 7. Are all lubricators working? B. Intake valve covers should be 
poor ignition if engine is A. Don’t trust lubricators to be near atmospheric temperature. 
running ragged, or poor working because plungers are Discharge valve covers should 
fuel distribution. moving. Count the drops. Find be warm but not too hot to 
4. All cylinders low indicates out what part of engine each touch. 
underload. pump Serves. 13. Check for leaks—oil, water, 93 
5. Oil pressure and temperature B. Is reservoir full? or air. 
A. Pressure 8. Crankcase oil level Exhaust manifold gaskets, cylit 
1. High oil pressure nearly al- A. Low. Add oil. Check exhaust der head gaskets, crankcase cover 
ways due to cold oil. stack for smoke—power cylin- plates, lubricating oil lines, etc. 
2. Low oil pressure—loose der rings, leak in cooler, nor- 14. Listen for unusual noises. 
~ Union Oil Company of California, Whittier, mal usage. A. You can’t do this unless you 
ts nk ein Caleta on nei B. High. Has some eager beaver know the usual or proper sound 
—————-— overfilled? Is makeup valve of the machine. x et 
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Engineered for SAF E Operation 
in Semi-Hazardous Locations 


Built into every Allis-Chalmers Type H 
starter is the type and degree of protection 
dictated by applications. In these partic- 
ular starters, installed in a semi-hazardous 
location, all arcing contacts are under oil 
or in explosion-proof cases. 
















FRONT 










All overload, undervoltage, timing and 
auxiliary control relays, as well as other 
low voltage switching devices, are en- 
closed in NEMA VII explosion-proof cases. 








sea as 


Fuse disconnects cannot be pulled when 
carrying current. Fuse compartment door 
is key-interlocked to the control trans- 
former primary oil cutouts. 





Main contactor is of the oil-immersed 
type. 


Type H starters are built in a wide range of 
ratings for squirrel-cage, wound-rotor and syn- 
chronous motors — for full or reduced voltage, 
reversing or non-reversing — with plugging, dy- 











BACK 





Personnel Safety 


Steel barriers in the rear compartment pre- 


namic-braking and multi-speed features. A new vent accidental contact with exposed live 
bulletin, 14B6410B, tells the complete story. See high voltage parts when operating the oil 
your nearby Allis-Chalmers representative or cutouts or removing the interlock key. 
write Allis-Chalmers, Milwaukee 1, Wisconsin. A-4446 
ALLIS-CHALMERS Ge) 
THE PETROLEUM ENGINEER, February, 1955 To obtain more information on products advertised see page E-35 D-19 
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Fig. A. Cross-sectional view of typical disc type compressor valve. 


Modern Compressor Maintenance 





Maintenance “Musts’”’ for Compressors 


V. E. Ford* 


IN order to meet the increasing de- 
mand for higher plant efficiency and 
lower production costs, the problems 
of compressor maintenance become 
more and more important. 

The amount of maintenance re- 
quired to keep a compressor cylinder 
operating efficiently will vary to a 
large extent on the type of gas being 
handled. Generally speaking, a com- 
pressor handling clean dry gas or air 
requires very little maintenance, 
whereas one handling gas containing 
hydrogen sulphide, water, heavy hydro- 
carbons or other foreign matter will re- 
quire a great deal more maintenance to 
keep it in even fair operating condi- 
tion. 

Special materials such as bakelite, 
nylon, or stainless steel valve discs; 
bakelite or carbon piston rings and 
piston rod packing are often used with 
very satisfactory results where corro- 
sive or wet gases are being handled. 

Since one or more of these problems 
are encountered in nearly every plant, 
it can readily be seen that good main- 
tenance is a MUST if maximum ef- 
ficiency is to be expected. 

Inasmuch as a compressor cylinder 
assembly is made up of so few parts, 
mainly a cylinder barrel, a piston with 
rings and a set of intake and discharge 
valves, it appears as if there should be 
very little to maintain on one. This is 
essentially true; however, the mainte- 
nance of these few parts must be car- 
ried out in a most efficient manner if 


*Manager of Field Engineering, Clark Broth- 


ers Company, Tulsa, Oklahoma. 
Presented at NGAA meeting, Oklahoma 
City, 1954. 


the best results are to be expected. 


Cylinders and Cylinder Liners 

Cylinders or liners will normally run 
for several years before a rebore job 
is necessary; however, if the gas being 
handled is wet or corrosive the life of 
a liner or cylinder barrel is usually 
shortened considerably. 

The maximum allowable wear be- 
fore reboring becomes necessary de- 
pends on the size of the cylinder, the 
pressure and temperature conditions 
under which it operates and the type 
of gas handled. It is generally consid- 
ered that from .003 to .004-in. wear 
per inch of cylinder diameter is maxi- 
mum before it is necessary to rebore. 


Pistons 
Pistons seldom wear enough to need 
replacing before the cylinder needs 
reboring; however, the ring grooves 
sometimes wear to where it is necessary 
to re-machine them and install over- 
width rings. 


Piston Rings 

When replacing worn or broken pis- 
ton rings, the first job is to select rings 
made of the material most suitable for 
the particular service. Ordinary cast 
iron rings are usually suitable for air 
or dry gas compressors operating at 
low pressure. Bronze or lead rings are 
usually suitable for both low and high 
pressures, providing the gas is free 
from H.S or other acids or excess con- 
densate that will destroy lubrication. 
Bakelite rings are suitable for low and 
reasonably high pressures where lubri- 
cation becomes a problem providing 


P 624.7 


operating temperatures are not too 
high. Carbon rings are suitable ang 
used mainly on non-lubricated cop. 
pressors. 

When fitting new rings, the rings 
should have only enough side clear. 
ance in the grooves to permit them to 
move free at operating temperatures, 
The end clearance should also be kept 
at a minimum but should be sufficient 
to prevent the rings from butting at 
operating temperatures. 


Lubrication 
The type, weight and amount of lu. 
brication necessary for the proper lu. 
brication will again vary with the serv. 
ice and should be given a great deal 
of thought. 


Piston Rods and Metallic Packing 

Packing should be removed period- 
ically for cleaning and re-fitting. When 
refitting packing rings, the sharp rough 
edges should be removed with a 
scraper and the packing rings cleaned 
with crocus cloth. Packing cups should 
be cleaned and the joints lapped to in- 
sure a perfect seal between cups. 
Excessively worn packing rings or 
stretched springs should be replaced. 
New packing rings should not be in- 
stalled on worn piston rods where the 
wear exceeds .008 to .010 in. on low 
pressure service and .004 to .005-in. 
on high pressure service. 

When installing the packing assem- 
bly in cylinder head, care should be 
taken to make sure gland bolts are 
tightened evenly so that packing case 
remains square with the piston rod. 
Crosshead height should be adjusted if 
necessary, so that rod will run true in 
the packing. Worn piston rods should 
be re-ground and undersize packing 
rings installed, turned down and metal- 
ized or replaced when the wear be- 
comes too great to permit installation 
of new packing. 

When installing new piston rods in 
old pistons, extreme care should be 
taken to make certain that the piston 
is true on the rod and that the piston 
rod shoulders tight against the piston 
boss. High pressure packing should be 
broken in at reduced speed and reduced 
pressure for several hours if at all pos- 
sible, before being put on full load and 
at full speed. 


Valves 

Without a doubt, defective valves 
contribute more to compressor inef- 
ficiency than any other part of the com- 
pressor. 

Fig. “A” shows a cross sectional 
view of a typical disc type compressor 
valve. It would be noted that when the 
valve is in a closed position that a much 
greater disc area is exposed to pressul¢ 
on one side than on the other. This 
means that the pressure inside the cyl- 
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a ible cast iron member is pressed outward by an abutment type Diesel & Gas engines; comes in 4” to 25” diameters with a 
_ spring which exerts uniform radial pressure around the entire minimum width of 4”. Write, wire or phone us today for full 
ston circumference. information on how the Conformable Oil Ring can improve 
d be Narrow bearing surfaces on either side of the channel give your operation... or for expert help in any piston or sealing 
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inder must be lower than intake nozzle 
pressure before the air intake valve 
will open and also means that the pres- 
sure inside the cylinder must be greater 
than discharge nozzle pressure before 
the discharge valve will open. The 
amount of differential required to open 
the valves and the force with which ihe 
discs will strike the stop plates will de- 
pend to some extent on the difference 
in the exposed area on the two sides of 
the disc. This difference in area is gov- 
erned by the actual width of the valve 
seat. The width of the seat should be 
kept at a minimum but not narrow 
enough to cause excessive seat wear. 
Usually the normal seat width will be 
around 3/32-in. for the average disc 
valve. 

The free lift of the valve disc is also 
very important and should be watched 
closely when reconditioning valves. 

Low pressure valves usually require 

a lift of .080 to .100-in. 

Medium pressure valves 

.075-in. 

High pressure valves .040 to .060-in. 

At any rate the most desirable lift 
is the minimum lift that will permit the 
cylinder to operate without capacity 
loss due to throttling through the 
valves. 

Broken or warped valve discs either 
in the intake or discharge valves re- 
duce the capacity of the cylinder tre- 
mendously. It is hard to believe that 
only a small piece being broken out of 
one disc will often cut the delivery of 
a cylinder as much as 50 per cent or 
more. Broken or collapsed valve springs 
cause the valve to be slow in closing and 
usually permit the discs to bounce, 
which eventually causes the disc to 
break. The indicator diagrams illustrate 
the general effect of these numerous 
valve problems. 

Fig. 1 shows an indicator card taken 
on a compressor cylinder in good 
mechanical condition and the proper 
valve lift. 

Fig. 2 shows ihe effect of operating 
with one or more leaky or broken in- 
take valves. Note, that due to leakage 
back through the intake valves the pres- 
sure does not build up normally in the 
cylinder on the discharge stroke and 
that gas is discharged during a much 
shorter portion of the stroke than nor- 
mal, again resulting in capacity loss. 

Fig. 3 shows the effect of broken or 
leaky discharge valves. Note, that as 
the compressor pistons begin to travel 
back on the intake stroke that the re- 
expansion line is much longer than 
normal, resulting in a shorter period 
during which a fresh charge of gas is 
actually being taken into the cylinder. 
It will be further noted that the pres- 
sure in the cylinder begins to rise im- 
mediately at the end of the intake 
stroke, resulting in a considerable in- 


.060 to 
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crease in actual horsepower consumed 
and a decrease in gas volume handled. 

Fig. 4 shows a cylinder with dis- 
charge valves having too little lift, re- 
sulting in pressures inside the cylinder 
at the end of the discharge stroke well 
above normal, also resulting in a re- 
duction in cylinder delivery as well as 
increased discharge temperature and 
extra load on the engine itself. 

Fig. 5 shows a cylinder with intake 
valves having too little lift. Note that 
the pressure inside the cylinder at the 
end of the intake stroke is below nor- 
mal intake pressure. This results in a 
proportional loss in delivery capacity. 

Fig. 6 shows the effect of too heavy 
springs behind the discs in the dis- 
charge valves. 

Fig. 7 shows the effect of using too 
heavy springs behind the intake valve 
discs. 


valves have the improper lift, to 
heavy springs, or the seats are too wide, 
that the maximum and minimum pre. 
sures inside the cylinder are greatly 
increased. This directly increases the 
bearing and piston rod loading which 
is not at all desirable and in some case 
dangerous. 

In addition to the actual mainte. 
nance of the compressors a great deal 
can be accomplished in reducing maip. 
tenance by the proper design and jp. 
stallation of piping, pulsation dampners 
and liquid scrubbers, both on the jp. 
take and discharge side of the com. 
pressors. Liquid, even in very smalj 
quantities can be very detrimental to 
the operation of a compressor. Every 
precaution should be taken to not only 
provide adequate scrubbers and drains 
to remove all trace of intrained liquid, 
but the operators should also see to jt 
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Keeping emergency engine-generator equipment in shape... 


Remote Control of Microwave Standby Power Units 


-.- prevents system outages due to input power failure 


PROPER operation of standby facili- 
ties for supplying emergency power to 
microwave stations is of vital impor- 
tance to the microwave system. Pipe 
line operators’ experience with micro- 
wave relay systems throughout the 
country has shown that involuntary 
outages are Caused principally by fail- 
ure of input power to the microwave 
equipment. Where substantially con- 
tinuous service is required of the micro- 
wave system, the common practice is to 
have an emergency engine generator set 
at the microwave station site. Failure of 
the normal input power supply then 
initiates starting of the engine genera- 
tor set to supply the affected station 
with power. 

Combustion engines have been de- 
veloped to the point where they are de- 
pendable with one important excep- 
tion. For various reasons, the engine 
does not start readily after long periods 
of id'eness. 

Gasoline engines do not start easily 
because of evaporation, gumming, and 


*Microwave engine-r, Westinghouse E!ectric 
Corporation, Baltimore, Maryland. 





tant, casi 


FIG. 1, Plantation Pip: Line’s dispatch- 
ing station for controlling remote enzine- 


8encrators at the Bremen Station and 
tank farm. 


Robert L. Halvorson’ 


loss of volatility of the fuel. The lubri- 
cating oil congeals and the ignition 
system absorbs moisture and becomes 
leaky electrically during long periods 
of idleness. Also, over extended periods 
of non-operation, gasoline engines are 
plagued with acid action due to chem- 
ical combination of the fuel, com- 
bustion products, and condensed water. 

Diesel engines suffer from loss of 
fuel due to leakage in the fuel dis- 
tributor and injectors during periods 
of idleness. Low temperature is per- 
haps one of the most serious conditions 
affecting the starting of diesels. 

Liquid petroleum gas engines on the 
other hand are not affected seriously by 
changes in the condition of the fuel due 
to idleness, but like the gasoline engine, 
have an electrical ignition system and 
are thus subject to the moisture 
problem. 

The petroleum industry is probably 
more aware of these fuel and lubrica- 
tion deficiencies than are the micro- 
wave manufacturers. As far as micro- 
wave operation is concerned a simple 
and effective solution has been found. 
To insure greater reliability of the pipe 
line microwave system, the answer to 
the above problems is to operate the 
engine periodically as a _ preventive 
maintenance procedure. It can be de- 
termined by experiment how often an 
engine must be started and how long 
it must be run to condition it properly 
for reliability of starting under emer- 
gency conditions. 

At a particular location, such fac- 
tors as temperature, altitude, and 
humidity affect the time interval allow- 
able between test runs. Under normal 
conditions, starting and operating the 
engine generator under load for 20 
minutes once a week, if gasoline, or 
once every 2 weeks if diesel, is sufficient 
to insure its reliability. Conditions at 
a particular geographical location may 
require shorter intervals between test 
runs. The simple expedient of allow- 
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ing the engine to run 20 minutes each 
time it is started is considered sufficient 
to condition the engine for an emer- 
gency start or another test start within 
the specified time. 

At isolated microwave stations, test 
starting and operation of engine gen- 
erators becomes a costly maintenance 
procedure if done manually on the 
site by operating personnel. On an ex- 
tensive microwave system it is possible 
that the services of one man might be 
required full time to test-run the en- 
gine generators in the system. 

Another alternative is to install an 
exercising clock at the remote engine- 
generator locations. This clock is set 
to start and run the engine generator 
automatically at periodic intervals. The 
difficulty with this method is that it 





FIG. 2. Typical remote-controlled engine- 


gencratecr installation on Plantation 


microwave system. 
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FIG. 3. Microwave and switchgear equipment at an unattended pumping station. 


allows no means of varying the inter- 
val between test runs. Changing 
weather conditions throughout the year 
or system operation often require that 
the test interval be flexible. A clock 
exerciser does not permit this flexibility. 

To eliminate the fixed cost of manual 
testing and to provide a convenient 
means of remotely starting the engine 
generators at will, a remote control 
scheme was developed and applied the 
first time to the microwave installed by 
the Plantation Pipe Line Company. 
The microwave tower, antenna, and 
radio building at Plantation’s Bremen, 
Georgia, distribution point and tank 
farm are shown in Fig. 1. It is from 
Bremen pipe line dispatching station 
that standby engine-generators are 
started at unattended microwave re- 
peaters in the Plantation Pipe Line 
system to the north via a microwave LEE OO i 
radio beam. A typical engine-generator 


installation controlled remotely from 
Bremen is shown in Fig. 2. 

The microwave equipment and 
switchgear associated with an _ un- 
attended pumping station is shown in 





ee es <= 
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Fig. 3. The panel above the handset jp 
the middle cabinet is the Westinghouse 
Type FR engine test run Operating 
unit which controls the starting of the 
standby engine-generator set. The FR 
service channel and alarm panel over 
which an engine generator “answer 
back” function is carried to Bremen 
station is the panel located above the 
power supply (four large tubes) in the 
middle rack. 

Fig. 4 shows the Type FR engine test 
run control operating unit with the 
protective cover removed for a view 
of the printed circuit commutator plate 
and brush rig assembly at the right side 
of the unit. The commutator arrange. 
ment is actually the heart of the cop. 
trol scheme. The following explana- 
tion of the remote control circuit op- 
eration indicates how the printed cir 
cuit commutator is employed as a s¢e- 
lector for the test running of individ 
ual engine generators. 

Operating personnel at attended 
point T (Fig. 5) have control over en- 
gine generators at unattended points 
R,, R,, etc. The engine generator at 
R, or R, may be started any time from 
point T by selecting the engine with a 
selector switch and pushing a start 
button. More than one engine generator 
may be tested simultaneously. 

The microwave alarm system is ar- 
ranged to report back to point T within 
one minute after engine generator is 
operating. Each 15-minute interval 
thereafter a report is received at point 
T on the alarm system indicating op- 
eration of the engine generator. An 
automatic timer at the engine-generator 
location shuts down the engine after 
predetermined running time. The final 
report of the alarm system indicates 
that the engine has been shut down. 

The transfer circuits at R, and R, 
are arranged so that the engine gen 
erator actually takes over the micro- 
wave equipment load on a test run after 
the engine generator set has come up 
to proper operating speed. Synchro- 
nizing the engine generator with the 60- 








FIG. 4. Engine test run control operating unit with cover removed. 
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Johns-Manville 
TRANTEX po’ TAPE 


gives lasting protection 
against pipeline corrosion! 











ON JOB AFTER JOB, Johns-Manville Trantex Tape is con- *V-10 *V-20 
: ° : . . Dielectric Strength 
trolling corrosion and extending the service life of underground peor ow onl 
gas and oil pipelines. Approx. 1,000 V 1,000 V 
T 4 , F Insulation Resistance, 
rantex is a durable plastic tape that sticks on contact— greater than 100,000 100,000 
bonds tightly to the pipeline. No heat or heavy duty equipment vere es Sa) eagemene meaaieeriy 
. d “thi {* 4 fi ° ‘ n Temperature Limit 200 F 200 F 
is needed in its application. It is easily applied by hand or by aman 
specially developed hand-operated machines. Many users have oz. per inch width 30 20 
found that field-applied Trantex Tape speeds coating applica- co een - - 
$ . . Ss. per inc 56 
tions . . . lowers construction Costs on both large diameter Saseiienasl tals 250% 300% | 
transmission lines and gas distribution systems. “Trantex” is a black polyvinyl tape. It is available in | 
. . ‘ two thicknesses— 
Trantex Tape is a development of Johns-Manville—a pio- ‘his Seas Sica ea aiatiaiias iiidliara. otal 
neer in the manufacture of Asbestos Pipeline Felts. For further *V-20 is a 20 mil thickness for use where a more 
information about Trantex Tape, write for copy of PP-26A, rugged Coating is specified, such as to repair enamel 
coatings. 


Johns-Manville, Box 60, New York 16, N. Y. 











_JYj__ sohns-Manville TRANTEX /0//7/77y/ TAPE 


, PROTECTS PIPELINES AGAINST CORROSION 
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FIG. 5. Block diagram of typical system using remote engine-generator control. Con- 
trol units described in article shown in heavy outline. 
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FIG. 6. Simplified diagram of engine-generator remote-control scheme. 
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FIG. 7. Service channel and alarm panel. 


cycle line frequency is eliminated by 
using a double-pole, double-throw re- 
lay. Under this arrangement, power to 
the microwave equipment is momen- 
tarily interrupted during the transfer 
time of the relay. In practice, this 
power interruption is not serious since 
100 per cent continuous service is not 
required. 

A simplified diagram of the engine 


generator control scheme is shown in 
Fig. 6. At controlling station T a tone 
transmitter is keyed according to a 
time division code. A one-rpm motor, 
which drives a set of connected brushes 
around the printed circuit commuta- 
tor, is normally at rest with the brushes 
located as shown. The engine selector 
switch is turned to the desired position 
and the start switch is depressed. The 





one-rpm timing motor locks itself in tg 
turn one revolution and then stops. The 
driven brush rig first contacts a syn. 
chronizing segment to transmit an jni- 
tial tone that starts the One-rpm timer 
motors at all engine-control receivers. 
Che brushes at all receivers and at the 
transmitter travel around the commuta- 
tor contacting each segment simul. 
taneously. The engine to be started js 
selected by the transmitted tone during 
the sequence as determined by the 
position of the selector switch. A third 
transmitted tone actuates a relay at 
the engine control receiver to start the 
engine. 

All receivers are tuned to a common 
frequency which is the output fre. 
quency of the tone transmitter. Each 
receiver has its code lead wired to a 
particular segment of the printed cir- 
cuit commutator. 

The keyer relay in the receiver op- 
erates each time a tone signal is re- 
ceived. The circuit to the code signal 
relays is completed through the keyer 
relay contacts and through the brushes 
to a particular segment. If the tone is 
received on the segment to which the 
code signal relays are wired, a circuit 
is set up to Cause starting of the engine 
generator when keyer relay closes on 
segment 11. Thus a particular receiver 
responds to its code and all other re- 
ceivers are excluded. The final relay 
at the output of the selected receiver 
controls the starting sequence of the 
particular engine generator. 

It can be seen from Fig. 6 that a 
maximum of ten engine generators can 
be selected and started using this simple 
system. This effectively serves the sys- 
tem for which it was designed. 

The maximum of |1 segments is a 
physical limitation and not an arbitrary 
one. Considering that some tolerance 
must be included in the angular velocity 
of the two independently supplied syn- 
chronous motors the segments and 
spaces between segments on the com- 
mutator are made progressively longer. 
If a 5 per cent power frequency devia- 
tion is allowed between transmitter and 
receiver, the maximum number of seg- 
ments possible around the commutator 
is 11. The number of segments may be 
increased if constant speed motors are 
used. 

Worthy of note is the fact that the 
alarm system, used to report operation 
of the engine generator and other off 
normal functions to an attended point, 
is essentially the same device as the re- 
mote control units. The service channel 
and alarm panel (shown in Fig. 7) uses 
the same oscillator and transmitter, and 
the same receiver and printed circuit 
commutator as the remote control sys- 
tem. The two circuits differ only in re- 
lay configuration, which is determined 
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320” trencher pays off on smaller diameter 
jobs in narrow rights-of-way and hilly terrain 


HARFORD BROS. of Emporium, 
Pa. profitably employ the speed 
and ruggedness of their big- 
capacity “320” Clevelands even 
on smaller diameter lines going 
through the rough hill country 
of southern New York and 


northern Pennsylvania. 


Narrow rights-of-way and rocky 
digging are taken in stride by 
these husky “320” trenchers be- 
cause of their easy maneuvera- 
bility and perfect balance on 


their full crawler mountings. 


Of course, these tough and 


powerful “320” pipeline trench- 
ers capably handle the larger di- 
ameter lines, too, whenever the 
big jobs come along. They cut a 


wide variety of trench sizes from 


22” to 52” wide, down to 717’ deep. 


For all your pipeline jobs, large 
and small—there’s a Cleveland 
trencher for you. They have set 
new standards of performance 
on thousands of miles of major 
pipeline projects throughout the 
world. One thing sure about 
Clevelands, they’re. . 


Good Everywhere. 





Write for the CLEVELAND Full-Line Bulletin 
or see your Local Distributor 





To obtain more information on products advertised see page E-35 
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THE CLEVELAND TRENCHER COMPANY | 
20100 ST. CLAIR AVENUE e@ CLEVELAND 17, OHIO 
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by the function the device is designed 
to perform. 

Considered together, the controj 
function and reporting function consti. 
tute a loop circuit. This loop circuit 
concept is fundamental where an op. 
eration is performed at some remote 
point and where, simultaneously, g 
positive indication must be received at 
the originating point that the opera. 
tion has actually taken place. The sys. 
tem described is readily adaptable to 
control and “answer back” applica- 
tions. 

The remote control of engine gep- 
erators in microwave systems described 
above is but one specific use of many 
possible applications for this type of 
circuit. 

For example, telemetering a number 
of qualities over one channel is possible 
by use of this time-division selector 
method. Where noncontinuous indicat- 
ing or recording is practical the tele- 
metered quantities could be transmitted 
through this time-divided system and 
be read or recorded at the receiving 
point one at a time. Common or sep- 
arate indicators would be used depend- 
ing on the type of service required. 

A minimum of telemetering equip- 
ment is necessary since only one physi- 
cal telemetering transmitter-receiver in- 
dicator system can be utilized for a 
number of similar measurements at one 
location. In this application one com- 
mutator would be located between the 
input sources and the one telemeter 
transmitter and the other commutator 
would be located between the telemeter 
receiver output and the indicating or 
recording device. Rotating velocity of 
the brushes would be governed by the 
ballistics of the indicators or recorders 
at the receiving end. 

Another example of possible future 
use of this type of selector device is its 
application of supervisory control func- 
tions. Although the above engine- 
generator control application is essen- 
tially a simplified supervisory control 
system, the device is capable of further 
expansion. By using a binary code sys- 
tem it is evident that the system could 
be arranged to provide a number of 
control functions at any one of a num- 
ber of different locations. Interrogation 
of faults at remote points is still another 
application of the system. This latter 
application is now in use by an electric 
utility. 

Where channel space is crowded, 
and where numerous control functions 
must be provided at low cost, the above 
described time division scheme offers 
a simple and effective solution. The 
circuit is now providing a means ol 
improving the reliability of engine gen- 
erators in microwave communication 
applications. x et 
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Add Years to the Life of Any Pipe 









& Bottom of the 
ditch repairs & Holiday-free 















Cj 
AR as 
ES %& Main Extensions and 


Service Connections 






*& Field welded 


% Transmission lines joints of : 
pre-wrapped pipe 







with DURA-TAPE, the wrapper with 
the built-in primer! 






This amazing cold application tape greatly increases the life 
expectancy of your pipe by providing an electric insulator, 
mechanical shield and a chemical inhibitor. DURA-TAPE is eco- 
nomical, eliminates risk to personnel and can be applied in 
any weather condition by hand or machine. Its built-in primer 
is non-drying. Write for full information. 


(_( (BURA-TAPE 


Box 94 Phone 448 ( Golden, Colorado () 



































PIPE CUTTING AND 
BEVELING MACHINES 




















e QUICKEST IN OPERATION 


e Just slips over pipe 
e No hinges or latches to open or close 








e LIGHTEST WEIGHT iy 
e FIVE MODELS (for pipe from a 
4” to 36 inches) _ 






e ECONOMICAL 
e FOR RENTAL OR PURCHASE 


Illustrated above: Mathey Pipe Cutting and Beveling Machine. 
Cuts pipe at any predetermined angle. , 
Illustrated left: Mathey Out-of- Round Attachment. Fits a 
sizes of Mathey (and Mathey-made) ers a 
ht: Mathey Shape and Coupon Cuiting 
—" Me cutting wee intersections and coupons for 
welding analysis. 


) LE 
*COMPLETE STOCKS OF PARTS FOR ALL MATHEY and MATHEY MANUFACTURED MACHINES IMMEDIATELY AVAILAB 
Phone 3-3623 and 54-5141 


Cc. A. MATHEY ene WORKS, INC. 


212 SOUTH FRANKFORT: TULSA, OKLAHOMA 
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F.. & SEASONS OF LARGE-SCALE PIPE 
line construction have left a legacy of 
knowledge about Canadian operations 
that should save thousands of man- 
heurs and millions of dollars in future 
jobs. The relatively trouble-free opera- 
tion of Canadian pipe lines built since 
1950, when construction started on the 
firs’ long distance crude line, has 
proved that maintenance men and op- 
erating staffs have little to worry about 
after the pipe is in the ground. 

The first crude oil pipe line was laid 
before 1990 in Ontario. Natural gas 
lines between major Alberta fields and 
Calgary and Edmonton date back as 
much as 40 years. Large diameter 
crude trunk lines, however, have all 
been laid within the past five years, in 
fcur major construction seasons. Up 
to the end of the 1954 construction 
season, nearly 3000 miles of crude oil 
trunk lines and loops had been laid, as 
well as 1156 miles of products pipe 
lines, 1030 miles of natural gas lines 
and more than 1000 miles of field 
gathering lines. 

From less than 100 miles of main 
lines in the spring of 1950, the oil pipe 
line system has grown to 2257 miles of 
primary line at the end of the 1954 
season. Another 987 miles outside 
Canada has been constructed for the 
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Control panel at the Edmonton station on Interprovincial Pipe Line. 


the wrinkles have been smoothed out... 


' Canada Prepared for 
- Pipe Line Expansion 


L. O. Rowland 


exclusive use of Canadian crude under 
the operation of subsidiaries of Can- 
adian companies. Products pipe lines 
have grown from 25 to 1156 miles. 
THE TREND OF PIPE LINE CONSTRUC- 
TION has been erratic, starting with 772 
miles in 1950, soaring to 1374 miles in 
1952 after an inactive year in 1950, 
slumping to 703 miles in 1953 and 
jumping again to 1124 miles in 1954. 
Outstanding in the 1954 construction 
program was the laying, in a single 
season, of one of the world’s toughest 
and roughest pipe lines across the 
Yukon Territory, farthest northwest 
part of Canada, between two points in 
Alaska. The United States Army’s 
products pipe line, on which final tie- 
ins were made early in November, runs 
between Haines and Fairbanks, Alaska, 
but half its distance is on or under 
Canadian soil for 293 miles. The 8-in. 
line, laid mostly above ground because 
of extremely difficult ditching prob- 
lems, was completed in the phenom- 
enally short time between May 17 and 
November 4, with two spreads. 
Pumping station construction was 
advanced far enough before freeze-up 
that the five stations will be completed 
early next summer and the line is ex- 


P 605. 


pected to be carrying products to Fair. 
banks and intermediate points ahead of 
its scheduled operating date of Sep. 
tember, 1955. 

This was the only products pipe line 
construction in Canada in 1954, byt 
crude oil trunk line and loop construc. 
tion accounted for 721 miles. The bulk 
of this consisted of 454 miles of 24-in, 
loop of the Interprovincial Pipe Line 
Company main line in Manitoba, Sas. 
katchewan, and Alberta, completing al] 
but 100 miles of the complete loop of 
the original line laid in 1950. 

The 155-mile, 16-in. South Sas. 
katchewan Pipe Line, between Cantuar 
and Regina, was laid in less than three 
months with one spread working for 
the first month and two for the rest of 
the job. 

From the Pembina oil field to Ed- 
monton, the 72-mile, 16-in. Pembina 
Pipe Line, Ltd., crude line commenced 
operation on November [5 after a sum- 
mer of unseasonably wet weather had 
held up the start of construction until 
September. This line runs for one-third 
of its distance through deep muskeg, 
presenting severe problems in_ the 
movement of vehicles and equipment 
over ground which has little bearing 
strength. 

Construction of the South Saskatche- 
wan pipe line from the _ Foste:ton- 
Cantuar-Success fields to the _ Inter- 
provincial Regina station was an es- 
sential stage in a three-phase project 
to move southwestern Saskatchewan 
crude to a market in St. Pau!', Minne- 
sota. The other two phases are a re- 
finery of 25,000 bbl per day capacity to 
use this medium gravity oil, and con- 
current construction of another pipe 
line from Clearbrook to St. Paul, 
Minnesota. 

The trunk pipeline system now in 
the ground, both east and west of Ed- 
monton, is almost capable of hand!ing 
all the prospective movement of crude 
for the next five or six years. Some 
additional looping of the Interprovin- 
cial line, to bring its western section 
into balance with its extension from 
Superior, Wisconsin, to Sariia, Onta- 
rio, will enlarge the present capacity of 
205,000 bbl per day out of Edmonton 
to the 300,000 bbl per day at which the 
extension is rated. There will not be a 
market of that size for western crude 
in eastern Canada and the northern 
states until at least 1960, according to 
present forecasts. 

PLANNING FOR 1955 IS MORE MOD- 
EsT than for any year since 1951. The 
most important single project, the first 
600 miles of the Trans-Canada Pipe 
Lines, Ltd., proposed natural gas truak 
line from the Alberta-Saskatchewan 
border to the Manitoba-Minnesota bor- 
der, still appears to be facing delay fora 
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Welding machines are skid-mounted. 


start in 1955 due to financing problems 
and difficulties with government per- 
mits, as well as producer and consumer 
disagreements about contract prices of 
gas in the field and at destination. If 
and when built, the line will be either 
36-in. or 30-in., according to prelim- 
inary engineering studies. 

A crude pipe line of great economic 
significance to the northern Alberta 
oi! producing region seems likely to get 
provincial conservation board ap- 
proval for 1955 construction. The com- 
bined 12 and 16-in. line is sponsored 
by the new Peace River Pipe Line Com- 
pany, Ltd., formed by the six major 
producers in the Sturgeon Lake triple 
fields. The line would feed into the 
Trans Mountain line near Edson, west 
of Edmonton, and would be 106 miles 
long, carrying an average tariff of less 
than 10 cents per bbl for 10 years. 

No other major crude, products of 
natural gas pipe lines are on the books 
for 1955 as new projects, but it ap- 
peared likely toward the year-end that 
Interprovincial Pipe Line Company 
would loop most of its remaining 100 
miles of unlooped line, to keep through- 
put capacity up to the increased amount 
forecast by an expected prairie regional 
increase in demand for crude. 

One major gathering line construc- 
tion project extending over from late 
1954 into 1955 is the 178-mile Pem- 
bina gathering system, ranging from 
16-in. down to 3-in. pipe. Later, as the 
field is developed, this system may be 
expanded to more than 300 miles, ac- 
cording to current plans. 


Construction Experience 

THERE HAS BEEN LITTLE EVOLUTION 
of pipe line equipment or construction 
methods in Canada, apart from the 
transition from horse-drawn machines 
On the early gas lines to modern diesel 
power in the recent busy years. Matur- 
ity of Canadian pipe line construction 
has consisted largely of training Ca- 
nadians to handle the skilled and super- 
visory jobs. The manufacturing of con- 
struction equipment and pipe has not 


Tie-in for road crossing in eastern Manitoba in 1954, 


been taken up domestically, except for 
the installation of a pipe mill in Well- 
and, Ontario, with capacity up to 16-in. 
diameter. 

Construction methods have been 
adapted and varied to suit peculiarly 
Canadian conditions. (See Special Re- 
port, page D-34, The Petroleum En- 
gineer, October, 1954.) Good public 
relations by the pipe line companies 
have made the path of the contractor 
smoother. Careful study of soil condi- 
tions in the agricultural prairies and 
Ontario-Quebec has permitted land 
agents to set up standard valuations. 
The skill with which this background 
work has been done is reflected in the 
normal signing up of 90 per cent of 
right-of-way agreements on first call. 
Expropriations have been rare. 

The value of aerial surveys has been 


Road-crossing tie-in on Alaska line, near Kluane Lake in Yukon Territory. 


enormous, especially in mountain. re- 
gions where absence of roads would 
make initial ground surveys very slow 
and tedious. Work of ground survey 
parties has been more than cut in half 
by the help of air photography. Even 
on the relatively flat prairies, obstruc- 
tions such as deep gullies, swamps and 
river channels are easily identified from 
the air. 

It is hard to estimate the hundreds 
of hours saved by the use of radio in 
construction work. A three-way system 
has been used on almost every spread 
operating since the summer of 1950 
when large-scale pipe line laying started 
in Canada. One conservative estimate 
by a large contractor was that the en 
tire cost of his system was repaid by 
savings in a single large job during the 
summer of 1953. 


Operations Experience 


IT IS PROBABLY A TRIBUTE TO THE 
quality of engineering and construction 
that operation of the major Canadian 
pipe lines laid so far has presented very 
little difficulty. Colder weather than is 
experienced in pipe line operation any- 
where else in the world is a physical 
hazard for the maintenance crews but 
has made no difference to efficiency of 
moving crude or products through lines. 

Patrol of all major lines is by air- 
craft, and typical of this operation is 
the arrangement of the Interprovincial 
patrol which is by Cessna based in 
Edmonton. The plane makes one com- 
plete round trip each week between 
Edmonton and Superior, including the 
eastern division which is operated by 
the subsidiary Lakehead Pipe Line 
Company, Inc. This provides for pilot’s 
time off and regular overhaul. 

A report is filed by the pilot after 
each trip, with comments on any right- 
of-way erosion by run-off water or 
other damage. Ground maintenance 
crews are stationed at various pumping 
station points, with lowboys and snow- 
track vehicles for each division and a 
DeHavilland Beaver for general 
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emergency service in all three divisions. 
The Beaver can land and takeoff from 
fields alongside the right-of-way and is 
useful for carrying a number of men 
and their tools. It was also used very 
effectively to transport loop tie-in crews 
last fall when several loops had to be 
tied in within a very short time. 

Aircraft and all stations are equipped 
with two-way raido so that the patrol 
can notify any station of trouble in its 
section without landing. All stations 
are hooked up with the Edmonton 
main office by teletype. 

Teletype communication has been 
found. most satisfactory for all regula: 
routine busines on all lines. Microwave 
repeater stations are not considered 
suitable for the terrain on the longe! 
Canadian lines. The Trans Mountain 
system, however, also has a telephone 
circuit for dispatching, connecting all 
stations, terminals, maintenance head 
quarters, and scraper traps. The tele 
type connects offices and stations only, 
but is considered insurance against in- 
terruption to telephone service in the 
event of landslides or other weathe 
problems in winter. As a further pre- 
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VOICE 
COMMUNICATION 


Westinghouse microwave repeater station and 
Visicode supervisory control panel are shown 
here. All visual information and remote controls 
for a booster station are combined on this single (mE TvPE 
panel. This combination typifies an important TELETYPE EE 
service you get from Westinghouse. They can ASSEMBLY 
handle your whole project—surveys; design; con- 

struction of buildings, towers, all equipment and 


VOICE 
COMMUNICATION 


TYPE 
FR 
MICROWAVE 
RADIO 
ASSEMBLY 


i) 
B 
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end-use devices; installation and service—assuring TELEMETERING 


a complete, reliable microwave-control system. 





Here is 
Station. 
switche 
Voice c| 
for as r 


VHF 
Westinghouse microwave performs a wide variety orn 
of pipeline functions, particularly for remote, un- 
attended operation. This multi-channel capabil- - 
ity, combined with proved reliability, makes it SUPERVISORY 8 SERVICE CHANNEL AND THE 
a sound consideration for your pipeline operation. ones. < ee 














\ estinghouse 2000-mc Microwave... for Pipelines... 


ommunication and control...key to 
reliable, low-cost remote operation 


Westinghouse offers pipelines a unique combination 


‘of communication and control .. . to meet every re- 
quirement for unattended station operation. In one 


complete system you get reliable microwave commu- 
nications plus the most advanced telemetering and 
supervisory control—making a decisive economic 

ner in efficient operation. Here are the Westing- 
house extras which make this possible... 


_t¢Lowest outage time...proved by field service... 





Every component is tested for reliability, proved dur- 
ing thousands of hours of actual operation—the result 
of successful installation experience. Maintenance is 
low, is kept even lower by use of simplified circuitry, 
built-in test facilities and wide-open construction. 
Built-in service channel and automatic switchover 
keep system in service at all times. 


@Simplified multiplex equipment makes system 
changes easy, inexpensive... 


FJ multiplexing uses independent self-contained panels 
for highest reliability. Output circuits are designed 


for easy changing from one function to another. 
Nothing extra to buy, these panels make changes 
possible at any time. A minimum of equipment han- 
dles all pipeline functions ... gives more and more 
opportunity to add services, lower costs. 


® Complete, specialized control systems. . . 

The exclusive Westinghouse Visicode® is renowned 
as the best system for providing centralized control 
and visual indications of distant operations. Com- 
bined with telemetering and other specialized pipe- 
line control devices, it gives the highest degree of 
positive remote operation. 


These add up to one very special Westinghouse extra 
..the capability to provide a complete, packaged 
microwave-control system for you. This unique all- 
in-one service saves you many dollars, delivers the 
kind of efficiency and responsibility you need to get 
reliable, low-cost communication and control for your 
pipeline. For complete information call your represent- 
ative or write: Westinghouse Electric Corp., Micro- 


_ wave Section, 2519 Wilkens Ave., Baltimore 3, Md. 


J-02290 


you can Be SURE... 16 i175 


Westi nghouse 





Here is a typical microwave installation at an unattended 
station. This package includes stand-by radio with automatic 
switchover — assuring extreme reliability. A total of 30 
Voice channels is available, each of which can be subdivided 
for as many as 15 telegraphic functions. 
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The “‘eyes and ears”’ of centralized control are these supervisory relays and tele- 
metering receivers. The Freq-O-Tron* telemetering equipment provides constant 
intelligence on pressure, flow, tank levels—for use with indicating or recording 
instruments. The supervisory relays control the Westinghouse-pioneered ‘‘automatic 
check-back’’ system, a time-proved method for positive remote control. 


*TRADE MARK 
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caution, nine fixed radio units at ter- 
minals, stations and maintenance head- 
quarters are in use to maintain contact 
with maintenance personnel and also 
to insure continuity of communication. 

Both the large western crude oil 
lines, traversing country where towns 
are relatively far apart and having sta- 
tions located at points where often there 
is no habitation within several miles, 
have had to be equipped with housing 
for employees, at a cost of several mil- 
lion dollars. The Trans Mountain com- 
pany has built 101 houses costing more 
than $1,000,009. Interprovincial has 
had a smaller program but its housing 


INSTALL 


peak performance 


INTO YOUR 


COMPpressors 


(AIR « GAS * AMMONIA) 
Peak performance, 
maximum efficiency, greater 
output, and lower power 
costs can be built into 
your oldest, and of 
course your newest, 
compressors by the 


installation of 
VOSS VALVES. 


expense has run close to $1,000,000. 
Research so far has been directed 
principally to waxing problems and 
flow characteristics of various types of 
crude oils. The University of Alberta 
is engaged on studies for Interprovin- 
cial but operating experience is not long 
enough for conclusions to be drawn. 
Waxing is more severe in summer when 
the flowing temperature is high than at 
the lower winter flowing temperatures. 
The Trans-Mountain line volume has 
been much below capacity due to eco- 
nomic conditions in relation to the west 
ceast crude supply, but operation has 
been satisfactory and no serious inter- 


















THESE 
VOSS VALVE ADVANTAGES: 


M Quiet, vibration-free operation 
M 20 to 60% more valve area 
M less power consumption 
minimum pressure loss 

normal discharge temperature 
lower operating costs 

utmost safety 


Our detailed proposal for increasing the efficiency 
of your compressor will be sent you without 
obligation. Send us the name, bore, stroke, and 
speed of your machine. 





REG. U.S. PAT. OFF. 


VOSS VALVES /\ H.H. VOSS Co.. Inc. 785 East 144th Street, New York 54, N. Y. 














” NOTICE: 


No change except the 
corporate name. We 
still have the same 
ownership, same 
management, same 








address, same telephone, and use the same 45 years of experience | 
to render the same service under the same trade name—*“PELCO.”” 
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Welding Saddles 











<a 
PELICAN SUPPLY C0. INC. 


P. O. Drawer 1108 





Shreveport (84), Lo. 


SEE YOUR NEAREST SUPPLY HOUSE 








(Formerly: Pelican Well Tool & Supply Company) 
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ruptions 
months. 
OPERATION OF THE FIRST MAJoR 
Canadian products line of Trans-North. 
ern Pipe Line Company, which cop. 
menced on November i, 1952, repre. 
sents the ultimate at that time in auto. 
matic control equipment. Nineteen 
different products can be pumped 
ihrough this 442-mile, 10-in. line a 
four miles per hour with eight centrif. 
fugal pumps of 690 hp each. The line 
features precision pumping and cop. 
lincu; control from the dispatching 
cffice. All products are metered into 
the system at the Montreal East re. 
fineries, point of origin, and all are 
metered out at the intermediate de. 
livery terminals. Deliveries are made in 
batches of the identical products which 
entered the line. Control of pressure 
end turbulence makes mixing between 
batches insignificant. Positive displace. 
ment meters are used throughout, and 
automatic throttling valves maintain the 
prescribed flow rate in and out. All 
stations synchronize their pressure and 
flow rate with Montreal input station 
and pressure controls keep line pres- 
sure within a close range to 1000 psi. 
Dispatching is controlled by teletype 
and telephone, with push-button con- 
trols at three of the main stations to 
open and close valves and operate 
product analysis apparatus. * *% 


MOLE 


Pipeline 
Cleaner 


occurred in the first 44 








for BETTER 2cleaning of 


CRUDE LINES 
PRODUCT LINES 


NATURAL GAS LINES 


FOR DETAILS WRITE 


Pipeline Cleaners Co. 


Fort Madison, lowa 
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These 26” O.D. sleeves illustrate 
how sleeve lengths and strength may 
be increased as required. Both 
sleeves are for 1,500 psi pressures. 


BANDAGE THE BIG ONES 


with high-pressure Dresser Repair Sleeves 
for lines up to 1,500 psi or greater 








Now Dresser offers you split repair sleeves for lines under pressure. Sleeves are factory-assembled—no need 
operating at pressures up to 1,500 psi or even higher— _ for fussing with loose parts, cutting and fitting gaskets, 
sleeves of various lengths, for diameters up to 30” or caulking or welding. The repair is safe, sure, permanent. 
larger. These are in addition to the regular Style 93 and Available in full range of sizes 6” through 30” and 
Style 96 Sleeves for ordinary pressures up to 500 psi. larger. Send your order today. 


You’ll want to do as many companies do—stock 
several Dresser Repair Sleeves for each of their prin- 


cipal pipeline sizes. It’s cheap insurance that pays off 
in emergencies. 
_ Style 93 Repair Sleeves completely enclose and repair 
plain, butt, bell-and-spigot and double-bell circum-  ~6—~REPAIR SLEEV ES & 


Dresser Manufacturing Division, 49 Fisher Avenue, Bradford, Pa. 
(One of the Dresser Industries). Warehouses: 1121 Rothwell Street, 
Houston; 101 South Airport Boulevard, South San Francisco. 







ferential welded joints, screw collars—holes and splits 
in the run of pipe. Style 96 Sleeves have inside clear- 
ance enough to enclose mechanical or welded joints 
too large for the Style 93. 


Sales Offices also in: New York, Philadelphia, Chicago, Toronto. 
Both sleeves employ the pipeline-proved Dresser 
rubber-compound pack and are vented for installation 
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DUST-FREE 
DIET 


HUNGRY 
HORSEPOWER 


Clean air for 6750 horsepower! A new, low 
resistance Cycoil serves each of five 1350 H.P. 
Cooper-Bessemer engines at Warren Petroleum's 
Saunders Gasoline Plant, Lea County, N. M. 


























OWER the resistance but don’t tamper with 
Cycoil’s high cleaning efficiency! A big order 
but AAF engineers followed your specifications to 
the letter in developing the new Type “P” Cycoil. 
The problem— finding a practical, effective method 
of impinging air upon the oil at low velocity. The 
solution—a perforated entrainment plate in the air 
stream, over which oil flows from a central dis- 
tributing head. Calibration of the metered orifices 
in the plate serves to increase the velocity of air 
flow through the openings to entrain the oil that 
tends to spill over the edges and distribute air flow 
uniformly over the filter area. After leaving the per- 





American Air Filter of Canada, Ltd., Montreal, 





New Cycoil Oil Bath Air Cleaner combines 


low resistance with highest cleaning efficiency 


forated plate, the air passes upward through pri- 
mary and secondary filters for removal of its dust 
and oil content. 

The new low resistance Cycoil is available in two 
types to insure uniformly efficient performance in 
any desired operating range—(1) Type “P” with 
standard metered orifices for engines operating 
from 50% of rated capacity to maximum rating and 
(2) Type “PV” which, by adding Vari-flow valves 
to orifice openings, provides sustained high cleaning 
efficiency from as low as 10% of rating to full capac- 
ity. Call your local AAF representative, now, for 
complete Cycoil data or write direct for Bulletin 160. 


Piniteen Aix Litter 


COMPANY, IN 


P.Q. © 384 Central Avenue, Louisville 8, Kentucky 
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Flow and Storage of Natural Gas 








These pipelines depend on PQMENENA Centrifugal Compressors 








De Laval units, totaling 200,000 hp, are now in operation 
on major pipelines. Their ’round-the-clock dependability 
and efficiency are the reasons why De Laval Centrifugal 
Compressors have been chosen for so many booster sta- 
tions. Consider these important design features e Pressure 
contact shaft seal eliminates gas leakage e Construction is 
heavy and rigid throughout ¢ Units have high load car- 
rying capacity « They can be designed to handle an 
increased ultimate flow. 


DE LAVAL 


located in booster stations of: 


ee Soria Centrifugal Compressors 


} Southern Counties and Southern California DE LAVAL STEAM TURBINE COMPANY 


Gas Com i 

panies i 
ra 5 — inet 869 Nottingham Way, Trenton 2, New Jersey 
‘United Gas Pipe Line Company 


Transcontinental Gas Pipe Line Corporation 
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GAS-DIESELS 


THE TRUTH 
about pipeline power today! 








VER $200,000,000 worth of Cooper-Bessemer 
gas engine driven compressors are pumping 


gas today. 


This totals more than 4,000 units, on over fort) 


of the country’s largest gas transmission lines. 


Hundreds of these units have been in continuous 


operation not for just one year, not five years, but 


many for over forty years! 


Cooper-Bessemer reciprocating compressors 
have been improved every year since 1910... fuel 
consumption lowered, reliability improved, availa- 
bility bettered and maintenance costs reduced. 
That’s why every year sees more Cooper-Bessemers 
installed to serve the expanding gas line industry! 


All this because... 


1. A gas transmission company is its own big- 
gest customer... and these modern gas engine 
units Operate on 25 to 35% less fuel than a 
direct fired gas turbine. 


2. Nothing equals experience! The efficiency, 
reliability and economy of Cooper-Bessemer re- 
ciprocating compressors is the reason why gas 
companies who use them continue to use them. 


3. The total installed cost of a reciprocating 
compressor is just as low as that of a direct 
fired gas turbine. 


4. Maintenance cost on a gas pipe line is not 
measured by the experience of the first year, o1 
by the second year, but over the full life of the 
project. There are hundreds of records to 
prove you just can’t beat the long-range main- 
tenance economy of Cooper-Bessemers. 

If it’s your money going into a new gas pipe line 
project, or any other heavy-duty power application 
for that matter, you'll be wise to ask if Cooper- 
Bessemer engines or compressors are to furnish 
the power. 





MOUNT VERNON, OHIO 


7 
COOPER-BESSEMER 


GROVE CITY, PENNA. 






New York City @ Seattle, Wash. © Bradford, Pa. ® Chicago, III. 

Houston, Dallas, Greggton, Pampa and Odessa, Texas 

Washington, D. C. © Shreveport, la. © San Francisco, Los 

Angeles, Calif. © St. Louis, Mo. ©@ Gloucester, Mass. © New 

Orleans, La. © Tulsa, Okla. © Cooper-Bessemer of Canada lid., 
Edmonton, Alberta—Halifax, Nova Scotia. 


ENGINE-DRIVEN AND MOTOR-DRIVEN COMPRESSORS 


To obtain more information on products advertised see page E-35 D-41 
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Northern Natural achieves billion cu. ft. daily line capacity. . . 


* | builds with A. O. SMITH LINE PIPE 


Northern Natural Gas Company this year completes its 
expanded two-year construction program, with total The A.O.Smith Casing Mill is operating 
daily pipe line capacity up to 1,100,000,000 cu. ft. at capacity to supply vitally needed casing 
460 miles of new main line loops were laid in the two- for the Oil and Gas Industry. 

year program, with twelve sections of loop line being 
laid each year. New line facilities bring natural gas to 
71 additional communities in Iowa, Nebraska, Minne- 
sota and South Dakota. ..so that the company now 
serves a total of 307 communities in the Northern Plains. 
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A. O. Smith's participation in the job consisted of 178 
miles of 30-inch pipe and 60 miles of 20-inch pipe. 


Highly regarded in the industry because A. O. Smith 
welded steel pipe is consistently accurate in size, 
roundness and end-to-end matchup. A. O. Smith has 
supplied all or a part of the line pipe for most major 
pipe lines in the country. 
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ys . . : . . e Chicago 4 e Dallas 2 e Houston 2 e Los Angeles 22 e Midland 5, 
A. O. Smith Line Pipe is available in a complete range Teste ¢ Stew Gees St 0 Wie tek BY © Biiech 19 


of sizes and wall thicknesses, from 85-in. to 36-in. San Francisco 4 e Seattle1 e Tulsa3 e Washington 6, D.C. 
diameters. International Division: Milwaukee 1 
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The TRANS-CANADA STORY 


After 4% years of development, the world's 
longest gas transmission line is ready for con- 


struction, bringing new opportunity across Canada 


TRANS-CANADA Pipe Lines, Ltd., 
whose program is to start construction 
early next year of the longest gas pipe 
line in the world, was incorporated 
March 21, 1951. The plan to export 
to the growing markets of Eastern 
Canada, natural gas from the expand- 
ing oil and gas fields of Alberta was 
conceived by officers of Delhi Oil Cor- 
poration of Dallas—C. W. Murchison 
and Frank A. Schultz. 

They foresaw a tremendous market 
among the expanding industrial and 
domestic markets of Eastern Canada 
for the natural gas which was being dis- 
covered in Alberta as a result of the 
rapidly growing interest in this Prov- 
ince’s oil—an interest fired to new 
heights by the discovery of the Leduc 
oil field in 1947. 

On August 2, 1950, Delhi formed a 
Canadian subsidiary, Canadian Delhi 
Oil, Ltd., with the aim of seeking and 
developing further natural gas reserves 
for the anticipated export market. The 
next step is the project, which was to 
become one of the most ambitious 
undertakings of its kind ever attempted, 
was formation of the company to carry 
Alberta gas to Eastern markets—Trans- 
Canada Pipe Lines, Ltd. 


*President, Trans-Canada Pipe Lines, Ltd. 





N. E. TANNER * 


This was not achieved until March, 
1951, because the Canadian parliament 
did not resume its sessions until early 
that year. As a result of the applica- 
tion to form the company, a special act 
of Parliament was passed and the pipe 
line company came into existence. 

Meanwhile, in 1950, Canadian Delhi 
Oil had made application to the Alberta 
Petroleum and Natural Gas Conserva- 
tion Board for permission to remove 
natural gas from the Province to supply 
the volumes needed for the proposed 
transmission system, and Trans-Canada 
later formally joined in this application. 


@ In parenthesis, it might be explained 
the Alberta Petroleum and Natural Gas 
Conservation Board is just what its 
name implies. It is a provincial govern- 
ment body responsible directly to the 
Lieutenant Governor in Council, i.e. 
Premier E. C. Manning and his cab- 
inet. Its chief duties are the control and 
conservation of the petroleum industry 
within the province. 

The board decides how many wells 
shall produce how much oil and gas per 
month and on what basis. It regulates 
all Alberta drilling operations and gen- 
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Proposed route for pipe line to take Alberta’s surplus natural gas to Eastern Canada and Mid-Western United States. 


erally speaking, any and all activities 
involving oil and natural gas explora- 
tion and discoveries in Alberta. In 1949 
it was directed by legislation to hear 
applications for natural gas export. 

As the gas hearings continued and 
following the granting of an export 
permit to the Westcoast Transmission 
Company to take gas from the Peace 
River area of Alberta to serve Van- 
couver and the Pacific Northwest, 
it developed that there were two lead- 
ing contenders for the right to take Al- 
berta’s surplus natural gas from the 
Province. Trans-Canada, with the back- 
ing of Canadian Delhi, sought to move 
the gas to Toronto and Montreal via 
an all-Canadian route. Western Pipe 
Lines, supported by Canadian financial 
institutions, asked to export gas to the 
midwestern United States via a line 
from Alberta to Winnipeg and thence 
south to the International border. 

The Conservation Board ruled that 
while Alberta had natural gas sufficient 
tor export, it felt that neither of the 
companies could undertake and com- 
plete a suitable project alone. The 
board recommended that the com- 
panies amalgamate, and having done 
this, that they return once more to ap- 
ply for permission to export the prov- 
ince’s natural gas surplus. 

Despite the many intricacies involved 
—financial arrangements, naming of 
directors, agreement on route and over- 
all project—the companies in January, 
1954, announced they had amalga- 
mated. A management committee was 
set up, headed by Murchison and 
Schultz, representing Trans-Canada, 
and H. R. Milner and A. H. William- 
son from Western Pipe Lines. Each of 
the original companies had 50 per cent 
interest in the new Trans-Canada Pipe 
Lines, Ltd., and plans were made to ap- 
pear before the Alberta Conservation 
Board once more. 

The hearings were resumed in 
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March, 1954, first, with an application 
seeking sufficient gas to supply the East- 
ern Canadian markets and second, 
enough gas to supply the demand from 
the Minneapolis-St. Paul area. 


@ Meanwhile, application also had 
been made to the Federal government 
in Ottawa to build an 80-mile line from 
Niagara to Toronto that would carry 
American gas to the Toronto area dur- 
ing the period the transcontinental line 
was being built from Alberta. The Fed- 
eral Board of Transport Commissioners 
approved this lateral line on the under- 
standing that the company be granted 
sufficient gas for the over-all project. 

In Mzy, 1954, the Alberta govern- 
ment announced that Trans-Canada 
had been granted permission to export 
natural gas from Alberta at the rate 
of 540,000,000 cu ft daily to a total of 
4 trillion, 350 billion cu ft over a 27- 
year period. As part of the 540,000,000 
cu ft daily, Trans-Canada was allocated 
150,000,000 cu ft daily for export to 
the Minnesota border. 

The Provincial government also an- 
nounced at the time of granting the per- 
mit that Alberta’s natural gas reserves 
had reached approximately 13% tril- 
lion cu ft, an increase of one billion, 
900 million cu ft in about a year. Al- 
berta’s own needs in the next 30 years 
were estimated at 4 trillion, 600 billion 
cu ft and a 6 trillion, 600 billion cu ft 
reserve was recommended. 

Almost immediately, Trans-Canada 
applied to the Federal government in 
Ottawa for permission to move the Al- 
berta gas 2250 miles across Canada. 
The cost was estimated at the time as 
in excess of $300 million. Approval 
from Ottawa was received in July, 
1954, and plans for the pipe line proj- 
ect rapidly began to take shape. 

At the time Trans-Canada was 
granted the export permit, the Alberta 
government also announced that as a 
measure of controlling the Alberta gas 
until it left the province at the Alberta- 
Saskatchewan border, a new company 
was to be organized to collect and de- 
liver the gas to Trans-Canada’s line at 
the boundary. The collection agency, 
Alberta Gas Trunk Line Company, 
subsequently was formed with directors 
representing the gas producers, the ex- 
porters, Alberta utility companies and 
the citizens of Alberta. 


@ Once the green light was flashed for 
the project, it became necessary to ob- 
tain qualified personnel to direct the gi- 
gantic undertaking. Trans-Canada was 
fortunate in obtaining an executive 
vice president and general manager, 
C. S. Coates, a veteran pipeliner who 
resigned as senior vice president of 
Tennessee Gas Transmission Company 
to take the Canadian assignment. A. P. 


Craig, director of shipbuilding for the 
Dominion Defence Production Depart. 
ment and vice president of Canadian 
Westinghouse, became vice president 
in charge of sales, and D. R. Pflug, 
superintendent of operations fo, 
United Gas Pipe Line Company and ap 
employee of that company for 20 years, 
became Trans-Canada’s chief engineer. 

All these men, and others, were 
highly qualified in their respective fields 
but all agreed they had embarked ong 
pioneer undertaking. Nothing like the 
Trans-Canada project had been built 
before and, while many of its prob. 
lems were not new in themselves, their 
application to Canadian conditions— 
political, economic and geographic— 
would be something else again. 

The magnitude of the project, which 
has already been compared to the build. 
ing of the trans-continental Canadian 
Pacific Railway, was further illustrated 
by the fact that three outstanding pipe 
line construction companies joined 
forces for the design, engineering and 
supervision of the construction of the 
line. They include Canadian Bechtel, 
Ltd., Toronto; Mannix, Ltd., Calgary; 
and Hester, Ltd., incorporated for the 
project by Oklahoma Contracting 
Company, Dallas. 


@ Two important factors governed 
Trans-Canada’s choice of a route. It 
was to be laid so as to bring the benefits 
of natural gas to as many Canadians as 


‘possible, as economically as possible, 


and also to allow for expansion of its 
service to pace the growth of the na- 
tion. Passing through three provinces 
and into the heart of a fourth, the pipe 
line will put one-third of the population 
of Canada in a position to share abun- 
dant natural gas resources. 

Plans call for the laying of nearly 
560 miles of 36-in. diameter steel 
pipe between the Alberta-Saskatche- 
wan border and Winnipeg, about 1140 
miles of 30-in. pipe between Winnipeg 
and Toronto, and 296 miles of 24-in. 
pipe between Toronto and Montreal. 
A 24-in. lateral will run from Winnipeg 
south to the International boundary to 
deliver surplus gas for the Minneapolis- 
St. Paul market, a 14-in. lateral will 
run off the Toronto-Montreal section 
from Morrisburg, on the St. Lawrence 
River, to Ottawa and Hull, and 80 
miles of 20-in. pipe have been laid and 
are carrying American natural gas 
from the Niagara River to Toronto. 
When the trans-continental line reaches 
Toronto, Alberta gas will flow through 
the Niagara-Toronto line. 

The speed at which the construction 
teams will have to work is shown by 
the fact that plans call for the entire 
project to be completed in two oper 
tional periods. The line to Winnipeg 
and south to the International border 
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pa miles apart, the MM-9 Microwave For complete information on the 
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by the fall of 1955, and the extension 
from Winnipeg to Toronto and Mont- 
real by the winter of 1956. 

Through Saskatchewan and part of 
Manitoba the main line will closely 
follow the Canadian Pacific Railway’s 
main line or the No. 1 Trans-Canada 
highway, but through northern Onta- 
rio, the twin problems of lack of roads 
and wire communications will be faced. 

In some instances, Trans-Canada’s 
access roads will be the only means of 
entry to the rugged and remote areas. 
It is anticipated that until roads have 
been constructed in these isolated sec- 
tions of the Ontario bushland, helicop- 


EVER SEE TANK 
STORAGE 


LITERALLY DISAPPEAR 
INTO THIN AIR? 





ter will be one of the principal forms of 


travel and communication once the big 
pipelining equipment has been hauled 
to the scene of operations. 


@ The 80-mile lateral line from the 
Niagara River was started in July, 
1954, and completed late in October. 
Cost of the 20-in. project was approxi- 
mately $5,500,000. 

This lateral, known as Niagara Gas 
Transmission line, currently carries 
United States gas from Tennessee Gas 
Transmission to Toronto to enable the 
distributor in the Ontario city, Con- 
sumers’ Gas, to build up its market. 








Faulty venting on lease storage tank is costing YOU money. The A.P.I. gravity 


drop on a lease producing 100 barrels per day is 1°. 


At 2¢ per barrel 


that’s a $2.00 loss daily, and that’s not all! The experts say there will also 
be a volume loss of 22% on standard 36° crude. So that’s an additional 
drain of $7.05 per day based on the current market value of $2.82 per 


barrel. 
each year. 


A total of $9.05 each day or $3,303.25 unrecoverable vapor loss 


You CAN STOP THIS LOSS .3 


The Enardo Manufacturing Com- 
pany has developed and tested a 
vapor control system that can im- 
mediately cut these needless losses. 
Enardo pressure-vacuum tank 
hatches (dead weight or spring 
loaded) are available for wood, 
bolted or welded tanks. A vent 
line is connected to each hatch 
by means of a bypass check valve. 
Whenever a tank is opened for 


ENARDO No. 530 VAPOR 
CONTROL HATCH 




















ENARDO No. 570 LB VAPOR 
CONTROL HATCH 








gauging or thiefing the check seals 
off the vent line, isolating the tank. 
When the hatch is closed the vapor 
pressure in the other tanks imme- 
diately equalizes and puts pressure 
on the tank just gauged. Thus, 
pressure is kept on the entire bat- 
tery at all times with a minimum 
of valuable vapor loss. 


THE ENARDO 1900 SERIES IN-LINE VENT VALVE 


The Enardo 1900 series diaphragm type in-line vent valve has been specif- 
ically designed to work in conjunction with the Enardo Vapor Control Hatches. 
This valve accurately controls the gases in the connecting vent line without 
metering, vibration or hammering. Available in 2”, 3” and 4” diameters 


with pressure ranges from 2 to 16 ounces. 


Standard vacuum setting of .4 


ounces. FOR COMPLETE DETAILS AND PRICES ON THE ENARDO VAPOR 


CONTROL SYSTEM WRITE . 


ENARDO manufacturing company 


8OxX 1647 
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TULSA. 
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Once Alberta gas reaches the area, 
Niagara Gas Transmission line wil] be 
used to carry Canadian gas into South. 
western Ontario. (See page D-60, Petro. 
leum Engineer, November, 1954.) 

Canadian Bechtel Limited Was 
awarded the management contract for 
the building of this line and actual cop. 
struction was done by F. E. Shaw, Ltd, 
and Conyes Construction, Ltd. 


@ As a result of the “flaring” of huge 
quantities of gas in the Turner Valley 
oil field in the early days of Alberta’s 
initial oil industry development, the 
Conservation Board became respongi- 
ble for, among other things, the cop- 
servation of such oil and gas resources 
as might be found beneath the 164- 
000,000 acres. It is estimated that “80 
per cent of Alberta’s total acreage js 
underlain by sediments which are con- 
sidered to be potentially favorable for 
the accumulation of oil and gas.” 

In 1949, the Gas Resources Preser- 
vation Act was passed in Alberta to 
effect preservation and conservation of 
the oil and gas resources of the Proy- 
ince. It stipulated that no gas may be 
removed from the Province unless a 
permit is granted by the Petroleum and 
Natural Gas Conservation Board upon 
its finding that such gas is surplus to 
the present and future needs of the 
people of Alberta. 

Thus it was that Trans-Canada 
found itself allocated fixed quantities of 
natural gas from specifically defined 
fields. These quantities and fields were 
selected after due consideration had 
been given to the present and future 
needs of the Province, the production 
and conservation practices and the ex- 
tremely diversified characteristics of 
the natural gas found throughout the 
Province. 

Although both companies, which 
eventually merged, had grid gathering 
systems planned and engineered, the 
Province of Alberta felt the interests of 
the Province could best be served by 
the Alberta Gas Trunk Line Company 
which is set up by Special Act. There- 
fore, instead of Trans-Canada going to 
to the producers’ wells or fields it found 
itself in the unique position of having to 
purchase from the producer, who was 
to bring his natural gas to the facilities 
of the Alberta Trunk Line system, and 
from whence Trans-Canada would take 
it at what is known as the “Saskatche- 
wan Gate,” a point virtually on the 
Alberta-Saskatchewan border in the 
Southern part of the Province. 

The complexities of construction, 
operation, gas treating and measure 
ment, and communication are apparent 
when one considers the coordination 
and planning thus required of the pro- 
ducers, the Trunk Line, and Trans- 
Canada. eet 
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Integrity and experience are 
two basic factors in our com- 
pletely integrated organization, 
specializing in the construction 
of pump stations, gas compres- 
sor stations, tank farm systems 
and terminals. 





STATION CONSTRUCTION COMPANY 


J. B. LATHAM, President 2518 DREXEL DR., HOUSTON, TEXAS 
CRUDE OIL @ OIL PRODUCTS @ GAS & WATER PUMP STATIONS @ TANK FARM SYSTEMS @ TERMINALS 
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CROSE-LITTLEFORD 
| MODEL 211-10 P2 
PIPELINE COATING KETTLE 


10 Barrel capacity, complete with hy- 
draulically operated agitator and low 
pressure burner, self-starting air cooled 
gasoline power unit. Mounted on tandem 
rocker beam assembly. Equipped with 
pneumatic tires and detachable (tire) © 

PATCH KETTLES 
tracks. 





Sh a ee BELT SLINGS 
.  BQUIPMENT 
Company, * FOR THE 
2715 DAWSON ROAD e@ TULSA, OKLAHOMA @ U.S.A. PIPELINE INDUSTRY 
14693 EAST COLFAX AVENUE, AURORA, COLORADO ® 500 FIFTH AVENUE, NEW YORK CITY pee 
DISTRIBUTORS: CROSE-CURRAN LTD., EDMONTON @ CROSE PIPELINE EQUIPMENT CO., INC, NEWARK, N. J. @ PIPELINE SUPPLY CO., HOUSTON 
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NEW OFFICERS AND DIRECTORS of the Pipe Line Contractor's Association elected at 
Los Angeles include, left to right, seated, G. A. Manuel, John H. Williams, H. C. Price, 


C. C. Bledsoe, Earl Allen, Richard A. Gump. Standing, left to right, Dutch Richards, N. 
K. McFarland, Ray L. Smith, Jr., R. A. Conyes, R. P. Gregory, James P. Neill. 


Contractors Optimistic . . . 


P 605 


with reservations 


Relief from FPC regulation 


held vital need, legislation required 


How does the future look to the pipe line contrac- 
tors? At the seventh annual convention of the Pipe 
Line Contractor’s Association, held in Los Angeles in 
mid-January, G. Austin Manuel, president of the 
PLCA, was optimistic about 1955. Here are the high- 
lights of his talk: 


“We have made a survey of pipe line work proposed for 
1955 and expect the coming year to be one of the best pipe 
line years we have ever experienced. 

“A conservative estimate of the miles of main transmission, 
cross country pipe lines, to be laid in the United States during 
1955 is at least 14,000 miles. Bear in mind this refers only to 
main transmission cross country pipe lines, and does not 
include many miles of distribution and field lines that are 
proposed and will be constructed during the year. To com- 
pare this with the amount of work in the past, our survey of 
the regular and special members of the association indicates 
that they had actively engaged in pipe line work in the United 
States, during 1954, 66 spreads of equipment on pipe under 
20-in. in diameter and 54 spreads of equipment on pipe over 
20-in. in diameter. These 120 spreads constructed approxi- 
mately 11,000 miles of main transmission cross country pipe 
lines—a volume totaling approximately $170,000,000 in gross 
construction contracts. This dollar volume is exclusive of any 
materials that become a permanent part of the pipe line. 

“The survey reflects that this volume of business is approx- 
imately 80 per cent of the average dollar volume of the asso- 
ciation’s members for the past three years. The members have 
available for 1955 construction 66 little inch and 71 big inch 
spreads. These spreads are now in existence, fully equipped 
and manned, and do not include additional new spreads that 
association members could put in the field if the volume of 
work so warrants. 

“The 71 big inch spreads available for the coming year, 
compared to the 54 big inch spreads in use during 1954, indi- 
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cate the number of idle spreads during the past year. There- 
fore a considerably larger volume of work can be done without 
increasing the present investment in equipment. Investment in 
equipment by the association members, as many of you real- 
ize, is huge. In order to do the approximately $170,000,000 
worth of work we did last year it was necessary to have in- 
vested in equipment alone approximately $100,000,000. This 
$100,000,000 worth of equipment had that value only if 
actively engaged in pipe line construction. 

“During the past several years we have been called upon to 
lay pipe of larger and larger diameter with constantly increas- 
ing pressures. 

“We have been able to meet these changes in our stride. One 
good example of this is the changing of conventional methods 
of laying big inch pipe, brought about by the 34-in. and 36-in. 
diameter pipe laid this past season. This deviation from con- 
ventional methods, we believe, is of major interest to all of 
you. This change to large diameter pipe is only one of the 
challenges we, as contractors, will have to meet in the future.” 

“The ever-growing expansion of gas products and crude 
oil markets is bringing about not only additional miles of pipe 
line to be laid but also the problem of working with pipe of 
higher tensile strength. There is no question in my mind but 
that the contractors will be able to meet this challenge with 
the same efficiency they are showing in handling pipe of larger 
diameters. 

“I would like to bring to the attention of you who are here, 
as well as to the pipe line industry as a whole, the fact that 
even though the cost of equipment and labor has approx- 
imately doubled during the past ten years, the cost to the pipe 
line company owner has not increased proportionately. This 
has been brought about by increased efficiency through years 
of experience and your desire as contractors to meet the chal 
lenges presented to you for bigger and better pipe lines—and 
the pride you have in saying when it is over—“A Job Well 
Done—On Time.” 
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G. A. Manuel John Gay 


R. A. MacKimmie 
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| feel that 1955 will be a year 
of great activity and expansion for 
the pipe line contractors. There will 
be many large construction projects 
successfully undertaken and com- 
pleted in both the United States and 
Canada, as well as elsewhere. How- 
ever, this optimistic prediction is 
conditioned on one important factor. 
That factor is the enactment of legis- 
lation by Congress regarding the 
Supreme Court decision in the Phil- 
lips case regulating independent oil 
and gas producers. If this legislation 
is enacted, the pipe line industry may 
anticipate that 1955 will be the most 
active and successful in the history 
of the industry." 
—H. C. Price, newly elected 
president of the Pipe Line 
Contractors Association. 
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R. H. Crowe 


PLCA Meeting Highlights 

Attendance at the seventh annual 
convention was over 500, remarkably 
good considering this was the first time 
that the meeting was held outside the 
area generally recognized as the heart 
of the contractor’s operating grounds. 

New Officers. Elected president for 
1955 was Hal Price, owner of H. C. 
Price Company, Bartlesville, Okla- 
homa. Elected first vice president was 
C. C. Bledsoe of Midwestern Construc- 
tors, Inc., Tulsa, Oklahoma. Earl Allen, 
of Associated Pipe Line Contractors, 
Inc., Houston, Texas, is second vice 
president. John H. Williams, Williams 
Brothers Company, Tulsa, was elected 
treasurer. Re-elected executive secre- 
tary was Richard A. Gump, Dallas 
attorney. 

New Directors: Elected to the board 
of directors were Earl Allen; R. A. 
Conyes, Conyes Construction Corpo- 
ration, San Pablo, California; R. P. 
Gregory, Houston Contracting Com- 
pany, Houston; G. A. Manuel, Wil- 
liams-Austin Company, Pittsburgh, 
Pennsylvania; and Dutch Richards, 
Rosson-Richards Company, Houston, 
Texas. Those directors with one year 
remaining to serve on the board in- 
clude O. R. Burden, N. K. McFarland 
Ray L. Smith, Jr., John H. Williams, 
and James P. Neill. 


Huge Program for Canada 


A tremendous pipe line construction 
program in Canada was forecast by 
N. E. Tanner, president of Trans- 
Canada Pipe Lines, Ltd. He cited that 
his company will begin contruction this 
year on a 2250-mile line from Alberta 
to eastern Canada. 

R. A. MacKimmie, of the law firm 
Allen, MacKimmie, Matthews and 
Wood, Calgary, discussed Canadian 
laws affecting pipe line contractors. 

John H. Williams reported on what 
PLCA has done to improve safety. 
Bennie G. Pierce, H. C. Price Com- 
pany, discussed “Fundamentals of 
Safety in Pipe Line Construction.” 

Construction methods used in the 
laying of 36-in. pipe line by Trans- 
continental Gas Pipe Line Company 
were explained by Raymond H. Crowe, 
chief engineer of that company, and 
John Gay, Associated Pipe Line 
Contractors. 
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CLEANING, COATING, WRAPPING & RECONDITIONING 


HOT DOPE 


Straight from the Kettle 
on PIPE PROTECTION 


* 
By Boyd Mayes 


ae PIPE" 


Every so often | keep seeing in the 
paper that Congress may have to raise 
the legal debt limit so the government 
can keep operating. Seems to have 
gotten past the point of ever hoping or 
thinking about reducing the national 
debt. Brings to mind some fellows I've 
heard say they'd feel successful when 
they could owe a million dollars. At 
the rate we're going, looks like the 
national debt will have us all owing at 
least a million apiece before too many 
years. Looking at our debt that way — 
guess there ain't no question but that 
we've got the most successful govern- 
ment the world has ever seen — and 
gettin more so every year. Personally, 
though, I’m mighty proud to live here 
no matter how successful we get. 


And I'm mighty proud of another 
thing — that’s the PERMANENCE 
we've been putting into pipe for well 
over a quarter of a century. We've 
got the plant, men and machines to do 
any size job for you — successfully. 
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Pipe Line Projects 








Pipe Line Right-of-Way 
Offered by Super Highway 

A new super-highway being planned 
across the undeveloped bayou country 
and the sugar cane lands of Southern 
Louisiana, will offer oil and gas pipe 
line companies permission to use the 
same right-of-way. 

The planned toll road, for which 
preliminary studies are now being 
made by Palmer and Baker, Inc., Mo- 
bile and New Orleans consulting en- 
gineers, would be a four-lane, 86-mile 
long highway from just north of 
Lutcher, Louisiana, to Lafayette. The 
expressway would reduce present high- 
way mileage between Lafayette and 
New Orleans by some 46 miles. 

Several pipe line companies already 
have been approached concerning use 
of the rights-of-way and provisions for 
suspension or submerging of pipe lines 
will be included in the design of bridges 
over the 17 navigable streams along the 
route. The Mississippi River will be 
crossed by a high level bridge just 
down stream from Donaldsonville. 
Other major waterways to be crossed 
are the Atchafalaya River and flood- 
way and the Morganza floodway. 


Army Engineers Develop 
Dual Purpose Pipe Line Truck 

A dual purpose pipe line truck has 
been developed by the Corps of En- 
gineers’ Research and Development 
Laboratories, Fort Belvoir, Virginia, to 
do double duty as a cargo vehicle and 
as an oilfield type flatbed truck in the 
field. 

Designed primarily for military pe- 
troleum pipe line construction, the 
standard military 22 ton, 6 by 6, 4DT 
M-45, truck chassis is equipped with a 
rear or side mountable A-frame, a rear- 
of-cab mounted winch and rolling tail 
board. The unit is designed to permit 
the addition of cargo sides, troop seats, 
lazybacks, bows and paulin, to trans- 
form it within a few minutes into a 
cargo truck for the transportation of 


personnel or materiel. The World War. 


II pipe line truck could not be con- 
verted for personnel or materiel trans- 
portation use. 

In its primary job of transporting, 
installing and removing heavy com- 
ponents of a military pipe line system, 
the ERDL developed truck can be op- 
erated more quickly and efficiently 
than the WW II model. Capable of op- 
eration from the side as well as the 
rear, the truck’s A-frame has greater 
utility and capacity than its World War 
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II counterpart. By means of the truck’s 
20,000 Ib rear-of-cab mounted winch 
and rolling tail board, the driver can 
load or unload skid-mounted equip- 
ment such as pumping units without 
assistance. 


Texaco-Cities Service 
8-in. Line Planned 


Texaco-Cities Service Pipe Line 
Company will construct an 8-in. prod- 
ucts pipe line to extend 45 miles from 
West Tulsa to Cushing, Oklahoma, 
where it will connect with an existing 
6-in. pipe line which extends into 
Ponca City, Oklahoma, it was an- 
nounced by R. B. McLaughlin, chair- 
man of the board, and J. W. Emison, 
president of the company. 

The new product pipe line system 
will connect with the Cherokee Pipe 
Line Company system at Ponca City 
for movements into Oklahoma City, 
Oklahoma, and Wichita, Kansas. 

The company plans provide for the 
erection of a pump station at West 
Tulsa and installation of two 30,000- 
bbl tanks at Ponca City. 


Trans-Canada Gas Line to 
Take Northern Ontario Route 


The Trans-Canada gas pipe line will 
most likely take the northern route 
through Ontario, paralleling Highway 
No. 11 and touching at various pulp 
and paper and mining towns, rather 
than the originally planned southern 
route paralleling the Canadian Pacific 
Railway. 

Although the northern route is some 
80 miles longer and capital cost will 
be more, maintenance problem will be 
considerably easier and less costly. 
The chief consideration, however, ex- 
pected to swing the pipe line routing 
to the south, is one of market. Such a 
route would bring the line within close 
proximity of nearly all the main exist- 
ing and potential industrial markets in 
Northern Ontario. 


Gas Supply System 
Planning Revised 
Alberta Gas Trunk Line Company, 
Ltd., has been granted a permit by the 
Alberta Minister of Highways to build 
its proposed main line gas gathering 
system, designed to feed the proposed 
Trans-Canada pipe line at the Alberta- 
Saskatchewan border. A complete en- 
gineering survey is underway and 
should be completed by mid-February. 
The original proposal for a 360-mile 


ae te 


line extending down the Edmonton. 
Calgary highway from Bonnie Glen 
field to Calgary, turning east to the 
border near Empress, has been shelved 
tentatively in favor of a more modest 
“first schedule” that would put 72 miles 
in the ground in 1955. This portion 
would be only the most easterly seg. 
ment, to tie in the Cessford and Prip. 
cess gas fields in the east central part 
of Alberta, directly on the proposed 
route. 


New Estimate Trims Size of 
Pembina Gathering System 


Pembina Pipe Line, Ltd., will re. 
quire a much smaller gathering system 
than had been first forecast to serve 
the Pembina oil field 72 miles south- 
west of Edmonton. 

Recommended maximum size of 200 
miles for the gathering system, enabling 
it to serve an estimated 130 to 139 field 
batteries has been made by an engi- 
neering firm. The original estimate was 
for 325 miles. 

Bulk of the mileage will be 3%-in, 
pipe, and two-thirds will be 6-in. or 
smaller, representing mostly laterals to 
individual batteries. 

According to calculations made by 
DeGolyer & MacNaughton, it now 
appears likely that the line will never 
carry its maximum capacity of 150,000 
bbl per day and may not exceed 50,000 
bbl per day. The geological and engi- 
neering report on the reservoir sug- 
gests that a production rate higher than 
this smaller figure would be likely to 
impair ultimate recovery. Market con- 
ditions will probably dictate a relatively 
small utilization as well. 


Texas Gas Corporation 
Plans $3.5 Million Expansion 

Texas Gas Corporation and its whol- 
ly-owned subsidiary, Texas Gas Pipe 
Line Corporation, will undertake a 
$3,500,000 expansion program in 1955 
that will provide increased gas deliv- 
eries to Transcontinental Gas Pipe 
Line Corporation. 

Included in the program are expai- 
sion of gathering lines, construction of 
26 miles of 8-in. line, a dehydration 
plant, a crossing of the Sabine River, 
and a new compressor station and 
measurement station. Upon comple 
tion, the company will be delivering 
50,000,000 cu ft daily to Transco, and 
will have a system comprised of 525 
miles of pipe line plus several moder 
compressor stations, dehydrators, and 
other major facilities. 
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Projects 


Advanced Engineering Techniques 
Used on Wyoming-Nebraska Line 


Operation has formally begun on the 215-mile Wyoming- 


Nebraska Pipe Line Company’s system between Cheyenne, 


Wyoming, and North Platte, Nebraska. 

The new line starts at Frontier Refining Company’s tank 
farm at Cheyenne and runs eastward to distribution terminals 
constructed at North Platte and Sidney, Nebraska. Initial 
capacity of this system is 8000 bbl per day from Cheyenne 
to Sidney and 6000 bbl to North Platte. A pumping station 
was built at Cheyenne along with a dehydration plant and 
interconnecting lines with the Wyco Pipe Line Company 
system. Gate valves were installed every 15 miles along the 
pipe line. 
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Minimum pumping facilities were necessary on the new 
system due to the downhill course it follows from Cheyenne 
to North Platte. This situation presented the need for special 
flow control measures, however, due to high back ‘pressures 
experienced when the line operates below design capacity. 

The most advanced engineering techniques were incorpor- 
ated into the dehydration plant and terminal facilities on the 
Wyoming-Nebraska pipe line. Among these features are: 


(1) The use of propane as a heat-carrying plant for regen- 
eration of absorbers at the dehydration plant. 

(2) Installation of swing manifold settings, using Unibolt 
couplings, to facilitate switching of products out of the line 
into storage tanks. 

(3) Complete automatic controls at both terminals to 
expedite loading of fuel trucks. 

(4) Installation of a complete products recovery system 
at all three locations which permits salvaging of any residues 
or returned loads by use of separators and special pumping 
facilities, 


The system includes a connection at Cheyenne with Wyco 
Pipe Line so that petroleum products from the Cheyenne 
refinery can be distributed into Colorado. 

The North Platte terminal has storage capacity of 142,000 
bbl while the Sidney terminal has storage for 51,000 bbl. 

Gulf Interstate Engineering Company was general con- 
tractor for the pipe line. Sub-contractors included Houston 
Contracting Company, Station Construction Company, and 
H. C. Price Company. 





Key point on the new pipe line is this dehydration plant erected adjacent 


'o the Frontier refinery at Cheyenne. 
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Stop Corrosion! 


WITH 74fatco CATHODIC PROTECTION SYSTEMS 





Industry's No. 1 Enemy can be stopped by HARCO. 


Now there is a “police force” ready to help you in 
stopping thief corrosion. Harco engineers are 
defeating the ravages of electrolytic corrosion of 
underground and underwater piping. 


HARCO JOB-ENGINEERED SYSTEMS provide necessary 
testing, drawings, materials, installation 
and maintenance. 


HARCO INSTALLATION CONTRACTING is completed to 
customers specifications and covers as much of total 
job as required. HARCO will assist in evaluation 

and solution of your particular problems. 


Stop the thief Corrosion Now! 
Specify HARCO .. . FIRST IN THE 
FIELD OF CATHODIC PROTECTION. 
Write today for catalog or call 
MOntrose 2-2080 














Natural Gas Pumping Station Utilizes Harco-Engineered Cathodic 
Protective System to Eliminate Corrosion in Underground Lines 


THE 


CORPORATION Carre 
17020 Broadway ¢ Cleveland, Ohio 


Cleveland ¢ New York ¢ Chicago ¢ Philadelphia ¢ Detroit ¢ St. Louis « 
Louisville ¢ Minneapolis ¢ Oklahoma City * Los Angeles ¢ Seattle * Houston 
¢ Atlanta ¢ Lynchburg ¢ Pittsburgh ¢ Albany e Davenport ¢ Toronto, Canada 


6103-H¢ 
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Projects 


El Paso Expansion 
Authorization Given 


FPC has granted temporary author- 
ity to El Paso Natural Gas Company 
to construct 74 miles of natural gas 
pipe line and 6925 additional compres- 
sor horsepower on its system in Texas, 
New Mexico, and Arizona. 

Total estimated cost of the project 
is $13,869,017. The new facilities will 
be used as integral parts of El Paso’s 
Permian Basin—San Juan Basin trans- 
mission system. The company also will 
construct a fractionation plant, pipe 
lines, and underground storage facili- 
ties; additions to various gathering sys- 
tems; and other structures and auxil- 
iary equipment for extracted products 
facilities. 


Projects Costing 
$80,000,000 Approved 


FPC has issued certificates to four 
companies authorizing construction of 
transmission facilities and the develop- 
ment of underground storage areas in 
projects that will cost more than $80,- 
000,000. 

Also approved was a settlement un- 
der which two of the companies— 
Tennessee Gas Transmission Company 
and Transcontinental Gas Pipe Line 
Corporation — will compromise com- 
peting proposals to serve six utility 
companies in the New York-New Jer- 
sey area. Transcontinental now sells 
gas to all six and Tennessee originally 
had proposed to initiate service to four 
of them in competition with Transcon- 
tinental. 

The largest of the authorized proj- 
ects dollarwise is Transcontinental’s, 
which will cost $29,700,000. Tennes- 
see, however, will carry out one expan- 
sion project costing $28,700,000, and 
will participate in two more under- 
ground storage programs with other 
companies, spending an additional 
$14,647,221. These are joint projects 
by Tennessee and Iroquois Gas Corpo- 
ration, of Buffalo, New York, and by 
Tennessee and New York State Natural 
Gas Corporation, of Pittsburgh, Penn- 
sylvania. 

The Transcontinental project will 
include a total of about 173 miles of 
30 and 36-in. loop line, paralleling sec- 
tions of its existing system, plus a total 
of approximately 58 miles of 12 and 
16-in. line. These facilities, together 
with additional compressor capacity at 
existing stations, will enable Transcon- 
tinental to increase its system capacity 
by 37,275,00 cu ft of gas per day, to 
supply additional gas to its New York- 
New Jersey area customers. 

Transcontinental originally had pro- 
posed a much larger expansion pro- 
gram, in which it sought authority to 
build facilities to increase deliveries to 
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customers in this area by 93,490,000 
cu ft per day. The FPC, however, au- 
thorized only those facilities included 
under the compromise, and reserved 
decision on all other portions of the 
proceeding—such as requirements of 
Transcontinental’s southern customers 
and gas reserves — pending further 
hearings. 

Tennessee was authorized to build 
about 243 miles of 24-in. line from the 
Hebron storage field in Potter County, 
Pennsylvania, extending to a connec- 
tion with existing facilities near Green- 
wich, Connecticut. Tennessee also will 
build about 18 miles of 24-in. line con- 
necting the Hebron field with the Har- 
rision storage field facilities in Potter 
County, Pennsylvania, and Steuben 
County, New York. 

The compromise plan also provides 
for Transcontinental to transport for 
Tennessee up to 25,000,000 cu ft of 
firm gas and up to 30,000,000 cu ft 
of storage gas daily for delivery to Pub- 
lic Service. Tennessee will pay Trans- 
continental a transportation fee of 
$200,000 per year. 

Iroquois and Tennessee, in their 
joint project, will develop the Colden 
storage field in Erie County, New 
York, with an estimated capacity of 10 
billion cu ft of active gas. Tennessee 
will acquire from Iroquois an un- 
divided one-half interest in the facili- 
ties. Estimated cost is $2,672,000 for 
Iroquois and $7,982,974 for Tennes- 
see, including base storage gas. 

The joint Tennessee-New York State 

Natural project will include the acquisi- 
tion, development, and joint operation 
of underground storage facilities in 
northern Pennsylvania and southern 
New York. Tennessee will acquire 
from New York Natural an undivided 
one-half interest in the Harrison, Ellis- 
burg, and State Line storage pools, lo- 
cated in Potter County, Pennsylvania, 
and Steuben and Allegany Counties, 
New York. The companies plan to de- 
velop a full top storage capacity of 
19,680,000,000 cu ft in the Harrison 
pool. Tennessee also was authorized to 
sell gas to New York State Natural 
for storage. 


Pennsylvania Storage 
Pool Authorized 


Texas Eastern Transmission Corpo- 
ration, and New York State Natural 
Gas Corporation, have received FPC 
authorization to construct, operate, and 
acquire additional underground nat- 
ural gas storage facilities as part of 
their joint Oakford storage project 
which is in Westmoreland County, 
Pennsylvania. 

Under the authorization, the two 
companies will construct and operate 
additional field pipe lines to connect 


wells in the southern portion of the 
Murrysville pool with the existing fielg 
pipe line system. 

The companies also plan to acquire 
a 2000-hp field gathering compresso, 
station from The Peoples Natural Gas 
Company and then install an addi. 
tional 1980-hp. Total cost of all the 
facilities is estimated at $1,160,044, to 
be shared equally between Texas Eagt. 
ern and New York State Natural. 


Transco-Texas Gas 
Proposal Okayed 
FPC has granted 21 certificates jp 
connection with a proposal by Trans. 
continental Gas Pipe Line Corpora. 
tion to gain access to additional natural 
gas reserves in Chambers, Jefferson, 
Orange, and Galveston counties, Texas, 
Transcontinental will build facilities, 
estimated to cost $1,076,000, which 
will connect its pipe line system with 
a line to be built by Texas Gas Pipe 
Line Corporation. The FPC at the same 
time authorized Texas Gas Corpora- 
tion to transport gas to Texas Pipe 
Line, and granted 18 certificates to in- 
dependent producers authorizing them 
to sell natural gas to Texas Pipe Line 
or Texas Gas Corporation, or both. 
The facilities to be built by Texas 
Pipe Line include a 1600-hp compres- 
sor station and 2.37 miles of 12-in. 
pipe extending across the Texas-Louisi- 
ana state line to a connection in Cam- 
eron Parish, Louisiana, with a lateral 
to be built by Transcontinental. Esti- 
mated cost of Texas Gas Pipe Line’s 
project, including facilities to be ac- 
quired, is $1,084,329. 
Transcontinental’s lateral will con- 
sist of 25.37 miles of 12-in. pipe in 
Louisiana extending from its main 
transmission line in Calcasieu Parish 
to the proposed Cameron Parish con- 
nection with Texas Pipe Line’s facili- 
ties. 


Alabama-Tennessee 
Receives FPC Permit 

FPC has issued a certificate to Ala- 
bama-Tennessee Natural Gas Com- 
pany, of Florence, Alabama, authoriz- 
ing it to construct a total of about 3.7 
miles of pipe line, an additional 350- 
hp in compressor capacity, and a new 
motor station on its natural gas trans- 
mission system in Alabama and Missis- 
sippi. 

Total estimated cost of the construc- 
tion is $186,150. The project will 
enable the company to receive a majot 
portion of its gas supply at a point 
nearer to its market; provide sufficient 
system peak-day capacity to meet ils 
customers’ estimated requirements and 
provide for future increases in de 
mands of new and existing customers. 
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WITH THE PIPE LINE CONTRACTORS 





§ Anderson Bros. de Colombia, S.A., 3200 
Wheeler St., Houston, Texas. Has approxi- 
mately 27 miles 24-in. crude line in Vene- 
mela for Shell de Venezuela Pipe Line 
Company. Earl Saulsman, superintendent. 


@ Arey Construction Company, Box 1501, 
pampa, Texas. Has 100 miles 6-in. for 
Shamrock Oil and Gas Company, Ama- 
illo to Lubbock, Texas. H. V. Gorman, 
superintendent. 

Q Baughman Contracting Company, Box 
569, R. D. 1, Cumberland, Maryland. Has 
large amount various sizes for Manufac- 
wrers Light and Heat Company, West 
Virginia Natural Gas, and Cumberland 
and Allegheny Gas Company. 


@ Brown and Root, Inc., 4100 Clinton 
Drive, Houston, Texas. Has 30 miles 16-in. 
underwater crude line for Shell de Vene- 
mela Pipe Line Company, Lake Mara- 
caibo. E. R. Jackson, superintendent. 


M-R Construction Company, Box 484, 
Wichita, Kansas. Has 71 miles of 10-in. for 
Great Lakes Pipe Line Company, Kansas 
City to Burlingame, Kansas. John Tar- 
pley, superintendent, Topeka, Kansas. 


McVean and Barlow, Inc., Odessa, Texas. 
Has 24 miles of 8 and 10-in. for Texas- 
New Mexico Pipe Line Company, Mid- 
land County, Texas. 


@ River Construction Corporation, 6100 
Camp Bowie Boulevard, Fort Worth, Texas. 
Has 81 miles, 6-in. for Champlin Refining 
Company, Enid to Oklahoma City, Okla- 
homa. Myrl Tatom, superintendent, Ed- 
mond, Oklahoma. Also has 66 miles, 8 
and 12-in. gas line, Pecos County to 
Reeves County, Texas, for Pecos Grow- 
ers Gas Company. , 


@ Ray L. Smith and Son, Inc., Box 391, El 
Dorado, Kansas. Has 91 miles of 10-in. for 
Great Lakes Pipe Line Company, Bur- 
lingame to El Dorado, Kansas. Dewey 
Whitworth and Carl Colvin, superintend- 
ents, El Dorado office. 


@ Station Construction Company, Box 
13174, Houston, Texas. Has pump station 
for Cherokee Pipe Line products system, 
Jenks, Oklahoma; gas turbine compressor 
station, for Trunkline Gas Company, 
Edna, Texas; pump station and terminal, 
Shell: Pipe Line Corporation, products 
line, Norco, Louisiana; terminal, Stand- 
ard Oil Company of Texas, Albuquerque, 
New Mexico; metering stations, Badger 
Pipe Line, Rockford, Illinois. 


@ L. E. Farley, Inc., 5247 Buffalo, Houston, 
Texas. Has 27 miles, 12-in. for Transconti- 
nental Gas Pipe Line Company, Orange, 
Texas, to Texas-Louisiana border. L. W. 
Berton, superintendent, Vinton, Lou- 
isiana. 


@ Fulghum Contracting Corporation, Box 
1181, Harrisburg, Pennsylvania. Has 51 
miles of 10-in. for Sohio Petroleum Cor- 
poration, Lima to Fostoria, Ohio. G. E. 
Beaver, and John Wells, superintendents 
at Findlay and Bluffton, Ohio. 


@ Foster-Wheeler Corporation, 165 Broad- 
way, New York 6, New York. Has overall 
supervision of a 1920-mile NATO pipe 
line system in Europe. 


@ H.C. Price Company (Somastic Division), 
Box 1111, Bartlesville, Oklahoma. Has con- 
tract for coating 163 miles, 1034-in. OD 
Pipe for Great Lakes Pipe Line Company. 
Railhead locations at Topeka and Em- 
Poria, Kansas. 
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@ Engineering-Construction Company, 402 
North Cheyenne, Tulsa, Oklahoma. Has 150 
miles, 6 to 10-in. gas line for Southeast 
Alabama Gas District. Two spreads: L. 
J. Ridge, superintendent at Eufaula, Ala- 
bama, and Jim Williams, superintendent, 
Headland, Alabama. 


@ Houston Contracting Company, 2707 
Ferndale Place, Houston 6, Texas. Has 65 
miles of 12-in. products line for Shell 
Pipe Line Corporation, Baton Rouge to 
Norco Refinery (New Orleans), Lou- 
isiana. Job delayed due to right-of-way 
acquisition. 


@ Ferguson Construction Company, Eunice, 
New Mexico. Has 43 miles of 5 to 8-in. 
crude line for Texas-New Mexico Pipe 
Line Company in Eastern New Mexico 
and West Texas. W. W. Shipley, superin- 
tendent, Lovington, New Mexico. 


@ Panama-Williams Company, Melrose 
Building, Houston, Texas. Has 120 miles, 
12-in. for Texas Company in Colombia, 
S. A. Job temporarily shut down. Also 
has 93 miles of 5-in. products line for 
Goliad Petroleum Corporation, Texas 
City to Halletsville, Texas. H. Hall, su- 
perintendent, El Campo, Texas. 
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> I. W. “Spider” Dods has been named 
pipe line construction superintendent by 
Transcontinental Gas 
Pipe Line Corpora- 
tion. Dods has been 
pipe line construction 
engineer for a num- 
ber of years and at 
one time was with 
The Texas Company 
in Venezuela. Before 
joining Transco in 
1951, he was em- 
ployed by Fish Con- 
structors, Inc. With 
Transco, he has had 
a series of major as- 
signments on such projects as the sub- 
marine crossing of The Narrows between 
Staten Island and Brooklyn and the new 
36-in. lines in Mississippi and Alabama. 


1. W. Dods 


J. W. Tomlinson M. S. Lent 

> J. W. Tomlinson has been appointed 
assistant sales manager of Trans-Canada 
Pipe Lines, Ltd. Tomlinson, who resigned 
as general manager of the Saskatchewan 
Power Corporation to accept the appoint- 
ment, will be located at Trans-Canada’s 
sales headquarters in Toronto. 

M. S. “Merv” Lent, formerly with Im- 
perial Oil Limited for 28 years, has been 
appointed purchasing agent with Trans- 
Canada Pipe Lines, Ltd., with head- 
quarters in Calgary. 


N. W. Freeman 


Promotion of six vice presidents to senior vice presidents and the elec- 
tion of seven new vice presidents has been announced by Tennessee Gas 
Transmission Company. Newly designated as senior vice president are 
Harold Burrow, N. W. Freeman, R. C. Graham, C. A. Lingo, W. C. McGee, 


Harold Burrow 


> Seaborn L. Digby, FPC commissioner, 
has been named vice chairman for the 
commission’s 1955 calendar year. 


> Don T. Lurvey has been assigned chief 
chemist; Robert P. Williams, chemist, and 
Tom R. Maudsley, analytical chemist, at 
the new control and testing laboratory re- 
cently completed by Natural Gas Pipe 
Line Company of America. 


E. J. Wacker D. R. Wall 

>» E. J. Wacker has been named vice presi- 
dent of Magnolia Pipe Line Company. He 
will have charge of the firm’s engineering, 
and communications and electrical depart- 
ments. D. R. Wall has been promoted to 
manager of Magnolia Petroleum Com- 
pany’s crude oil purchases and sales de- 
partment. Wacker joined Magnolia Pipe 
Line as a mechanical engineer in March, 
1939, and during the last two years has 
been working with Magnolia’s affiliated 
organization, Socony-Vacuum Oil Com- 
pany, Inc. Wall started his career as an 
office boy for Magnolia Pipe Line Com- 
pany. In 1952 he was appointed assistant 
manager of the department. 


> J. W. J. (Doc) Bercher, formerly with 
Venezuelan Atlantic Refining Company, 
is now associated with Foss, C. A., in 
Caracas, Venezuela, and is available as de- 
signer, consultant, or contractor, for any 
type of piping or pipe line work. 
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W. W. Witmer 
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B. P. Smith, Jr. J. W. Hargrove 
> J. W. Hargrove has been elected vice 
president of Texas Eastern Transmission 
Corporation, and B. P. Smith, Jr., was 
elected treasurer of the company. Har- 
grove joined Texas Eastern in March, 
1947, and was elected assistant secre 
and assistant treasurer in 1948. In 1950 
he was elected secretary and assistant 
treasurer and in 1953 became secretary 
and treasurer of the company. He will re- 
tain the title and duties of secretary; 

Smith joined Texas Eastern in January, 
1948, as general auditor, holding that posi- 
tion until his election as treasurer. Prior 4 
to that time he was an employee of Pan ¥ 
handle Eastern Pipe Line Company fora 
period of ten years serving as an account 
ant and assistant to the comptroller. 


> H. Carl Wolf, managing director of the 
American Gas Association since 1945, is 
relinquishing his position as active head of 
the association’s staff, due to continued 
illness. He will be available to the associa- 
tion in the capacity of a consultant as 
circumstances may require. Since June, 
1954, Wolf has been on leave of absence 
from the association. John W. West, Jr, 
who has been acting managing director 
during Wolf’s absence, will continue in 
that capacity until the matter of a perma- 
nent appointment has been made by the 
board of directors. 


C. C. Johnson 


Johnson, Controller W. D. Walser, Sales Manager R. L. Jones, Gas Com 
tracts Manager W. W. Witmer, Administrative Assistant Stone Wells, §. 
C. Oliphant and R. R. Dean. The latter two have been vice presidents of 
the firm's oil and gas producing affiliate, Tennessee Production Company. 


Jr., and R. L. McVey. New vice presidents elected are Treasurer C. C. Charles S. Taylor, administrative assistant, was named general attorney. 


S. C. Oliphant R. C. Graham R. L. McVey Stone Wells W.C. McGee, Jr. W.D. Walser R. L. Jones 
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IS ESTABLISHED BY THE TENS OF THOUSANDS OF THESE UNITS 
IN WORLD WIDE SERVICE 


FISHER GOVERNOR COMPANY « Marshalltown, I 


WORLD LEADER IN RESEARCH FOR BETTER PRESSURE AND LIQUID LEVEL CON 








installation constructed in 1953 and right is the scrubbing unit under construction. 


Spike Gas Injection Station with utility lines from the boiler house; left is original gas-lift 








Booster station at Devon where gas is compressed, scrubbed, dehydrated before transmission 


to Golden Spike. Overhead utility lines are from Leduc Gas Conservation Plant No, }. 
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CANADIAN FIELD GETS GAS INJECTION SYSTEM 


Imperial constructs two compressor stations and transmission lines to inject 


20 million cubic feet of gas per day into Golden Spike D-3 reservoir 


IMPERIAL Oil Ltd. recently com- 
pleted the construction of two com- 
pressor stations and associated lines 
for the transmission and compression 
of 20,000,000 cu ft per day of natural 
gas for injection into the Golden Spike 
D-3 reservoir. 

The field is situated some 25 miles 
southwest of the city of Edmonton, 
Alberta, Canada. The accompanying 
map gives the pool’s location in relation 
to the surrounding land marks. The 
Golden Spike field was discovered in 
April of 1949 when Imperial Schoepp 
No. 1 was drilled. This well went to a 
depth of 5807 ft and was completed 
with 545 ft of pay in the D-3 (Leduc) 
formation of the upper Devonian. The 
field was developed and 7 producing 
wells were completed in the D-3 forma- 
tion on 160-acre spacing. The esti- 
mated producing area of the field is 
1116 acres. 

The reservoir contains under-satu- 
rated crude with an original pressure of 
2095 psi and no gas cap or underlying 
water leg. The original recovery mech- 
anism was the expansion of under- 
saturated crude oil. The reservoir pres- 
sure steadily decreased with production 
and reached the bubble point of 1390 
psi in February 1954. During 1953, a 
gas lift installation was installed to 
maintain flowing production from the 
wells. 
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The Author 


D. J. McEachern, design and con- 
struction engineer for Imperial Oil 
Limited, Produc- 
ing Department, 
Edmonton, Al- 
berta, Canada. 
He was born 
and reared in 
Alberta and 
studied chemi- 
cal engineering 
+ at the University 
of Alberta at 
Edmonton. Since 
? joining Imperial 
Oil in 1948 he has been associated 
with projects involving natural gas, 
gasoline plants, compressor stations. 














In order to maintain high flowing 
production rates and to increase the 
ultimate recovery of the field, it was 
decided to increase the reservoir pres- 
sure. From studies, the injection of na- 
tural gas into the top of the formation 
was selected over the injection of wa- 
ter into the bottom of the formation 
because its efficiency was equal to that 
of water injection and allowed for other 
recovery methods if required. Suf- 
ficient quantities of gas will be injected 
into the reservoir to increase the pres- 
sure to approximately 1800 psi and 
maintain it at that pressure. 
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Sources of Gas 

Gas for injection is obtained from 5 
sources. The largest single source of 
gas is from the Leduc-Woodbend oil 
field, which is located some 10 miles 
from Golden Spike. Gas from the high 
pressure gas gathering system operated 
by the Devonian Natural Gas Com- 
pany is compressed in a booster station 
and sent to Golden Spike. This gas is 
surplus to the requirements of the Le- 
duc Gas Conservation Plant No. 1 lo- 
cated at Devon. The gas is desulfur- 
ized, dehydrated and compressed from 
40 to 500 psi before transmission. A 
maximum of 10,000,000 cu ft per day 
will be available from this source, the 
maximum conservation of gas in the 
Leduc-Woodbend field. 

The remaining natural gas sources 
are various formations in the Golden 
Spike area. Solution gas produced from 
the D-3 zone with the crude is gathered 
from the adjacent production battery as 
the only low pressure source of gas. 
Gas zones in the Viking, Lower Cre- 
taceous, and D-1 all produce gas which 
is used as a high pressure source for 
the injection station. The D-3 and 
Viking gas are sweet while the Lower 
Cretaceous and D-1 have to pass 
through a scrubbing unit. 

This makes a gas supply available to 
operate the plant at its desired capacitt 
of 20,000,000 cu ft per day. 
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not insulated but heated by steam to prevent freezing. 


Gas Flow Stream 

The low pressure solution gas from 
the production battery is compressed in 
three stages from 50 to 1800 psig. The 
other 4 gas streams enter the plant at 
350 psig and are compressed in 2 
stages to injection pressure. The 5 
streams are combined before the final 
stage of compression and pass through 


Boiler house, cooling tower, 2000-bb!I water storage tank and fire cart house at Spike Gas Injection Station. Water tank is 


a glycol type dehydrator to remove the 
moisture. After each stage of compres- 
sion the gas is cooled by heat ex- 
changers before further compression. 

Each gas stream is metered with the 
fuel gas and liquid product equivalent 
subtracted from the total to obtain a 
balance with the volume of gas metered 
into the injection well. 
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Edmonton area location map showing Spike gas injection and booster stations. 
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Plant Equipment 


Both the booster station and the in- 
jection station utilize 2-cycle angle type 
gas-driven compressors. These engines 
are of 660 hp each and there are 2 in 
the booster station and 4 in the injec- 
tion station. These engines are equip- 
ped with the usual automatic devices 
to maintain constant suction pressure 
and emergency shutdown devices to 
protect the engines. The gas is cooled 
in water-cooled heat exchangers which 
are the shell and tube type, the water 
being circulated by centrifugal pumps 
and cooled by induced draft cooling 
towers which cool 1925 gpm from 98 
to 60 F. The buildings housing the 
equipment are of a rigid steel frame 
type covered with corrugated sheet 
metal. Heat is supplied by heating- 
ventilating units equipped with steam 
coils. 

Utilities 

Utilities for the booster station lo- 
cated at Devon are supplied by the Le- 
duc Gas Conservation Plant No. 1. 
Cooling water, instrument air, di- 
ethylene glycol, and monoethanolamine 


are all supplied, to aid in processing 


the gas. 

The utilities for the injection station 
at Golden Spike are supplied from the 
boiler house. The boiler house con- 
tains 2 boilers to supply steam at 19 
psi for heating purposes. A direct-fired 
glycol regenerating unit is used to re- 
move the water from the glycol. Cool- 
ing water pumps and utility water 
pumps supply the necessary water re- 
quired by the compressor station. A 
standby fire water pump is also in the 
boiler house for fire fighting purposes. 

Water is supplied for the plant from 
wells located six miles away on the 
banks of the North Saskatchewan 
River. The water is pumped through a 
4-in. line into a 2000-bbl storage tank 
beside the boiler house. kk 
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, ss 
Toolpusher Lefty Wood om rig N-75, with : / 
John Fuller, U. S$. Rubber sales engineer. 


Jackknife rig N-75 of Oil Production & Mainte- ; } 
nance Co. Says “Red” Royal: “This rig uses a U. S. bs = 
Royal 4 Rotary Hose (serial no. 0-747-F) that’s Driller J. A. Humphries of rig 
already drilled 250,000 feet and has been in service __U-15 gives facts to John Fuller. 
for 3 years. Lefty Wood, toolpusher on the job, says 
‘Looks like this hose will never wear out.’ Lefty’s 
boss is operating 8 rigs, and won’t have any other 
rotary hose except Royal 4. Why should he, when 
his rotary hose costs on this rig average far less than 
1¢ per foot drilled!” 


a. 


Rig U-15 of Oil Production & Maintenance Co. “Red” re- 
marks: “Here again the U. S. Royal 4 just never seems to 
conk out. 260,000 feet so far in 3 years’ service (serial no. 
0-657-F). Photo shows the driller, J. A. Humphries. Tool- 
pusher Vergil McAdams is not shown. Another rig, U-20, 
Irwin French toolpusher, has a U. S. Royal 4 that has drilled 
over 300,000 feet in over 3 years. His hose costs per foot 
drilled were less than a measly penny.” 


Developed by Science—Proved by Drillers 


UNITED STATES 


MECHANICAL GOODS DIVISION 


RUBBER 
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you’ll never. beat!” 


says ‘‘Red” Royal about U. S. Royal 4 Rotary 
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Driller D. C. Helms on rig 3 tells John Fuller the 

U.S. Royal 4 has been on the job over 4 years. 
Standard drilling rig No. 3 of Prince Drilling Co. Says 
“Red”: “Driller D. C. Helms at the left in the photo, uses 
Royal 4 without ever worrying about how high the drill- 
ing pressures get. Even at the current depth of 16,500 
feet U.S. Royal 4 has never blown. No matter what the 
style, make or size of mud pump, you can count on 
Royal 4. This U.S. Royal 4 has been in service now for 
4 years, at a cost of less than a cent per foot drilled. 
Toolpusher is Ted Kirby.” 





” re- 

ns to Consider what these performance records mean. . . 
al no. and remember that the average life of ordinary rotary 
Tool- hose is 18 months and the average drilling footage 
J-20, runs only from 80 to 90 thousand feet per hose. No 
oo wonder U. S. Royal 4 is the kingpin of rotary hose! 


Built far in excess of API specs, U.S. Royal 4 is 
the United States Rubber Company hose that’s built to 
handle the highest drilling pressures used anywhere 
today. When your present hose reaches retirement 
ers age, be sure to order a U.S. Royal 4 replacement 


MAKE YOUR NEXT 
from your field supply store. 


ROTARY HOSE 
U.S. ROYAL 4 


S|iIRUBBER COMPANY 


ON ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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To get a loan in Canada: 





1. Discuss financing problem with bank 4. 


2. Bank estimates 
producing wells 


recoverable reserves from 5. 


P 113. 
P 950.93 


3. Company's reserve figures are examined by 
competent geologists and engineers 


Bank checks available markets 


Valuing light oil at $2 a barrel can provide g 


basis for loans up to 50 per cent. 


Canadian Banks and the Petroleum Industry 


OPPORTUNITIES to be opened to 
Canadian chartered banks by the oil 
and gas industry soon became obvious 
after the discovery of oil at Leduc, Al- 
berta, in February 1947, and it was 
only a matter of months until some of 
the banks represented in Alberta were 
investigating ways and means of par- 
ticipating in the industry’s financing, 
in which their American counterparts 
were already well established. 

There are many types of loans made 
to the industry but as some of these 
are independently secured or are for 
temporary periods they follow the same 
pattern as loans to individuals or com- 
panies in many other types of business. 
There are also funds obtained by some 
of those in the industry which could 
obviously not be provided by banks 
whose maximum rate of return does 
not exceed 6 per cent, mainly because 
this small gain would not justify the 
risk involved. Risk funds such as these 
are provided by individuals and under- 
writers who specialize in calculated 
risks. Many fortunes have been lost or 
made as a result of a decision to invest 
in a deal with unproved but supposedly 
good potentialities. Even at 6 per cent 
banks have losses, but they have never 
doubled or tripled their money. 

The greatest number of satisfactory 
loans which have been made to the in- 
dustry are probably those for develop- 
ment programs. Before proceeding, and 
to emphasize why these programs are 
considered a proper and reliable basis 
for bank credit, mention should be 
made of the stabilizing influence of the 
Conservation Regulations and market 
prorationing which have been two of 
the most important factors in attract- 
ing capital. This capital is probably 
needed in the oil and gas industry in 
more frequently recurring and greater 
quantities than in any other business. 

Were it not possible for producers 
to be assured of a fair share of the 
available market you can easily see 
how difficult it would be to estimate 
revenue from which invested capital 
could be returned. Also, it does not 
stretch one’s imagination far to vis- 
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Allan D. Insley 


ualize an operator with all of his in- 
terests in one quarter section having 
a good percentage of his oil drained 
away from his reservation if there were 
no controls. By way of emphasis let me 
quote from a paragraph from our 
bank’s bulletin on “Conservation and 
Proration”: 

* . . . The Petroleum and Natural 
Gas Conservation Board in Alberta 
was created in 1938 to effect the con- 
servation of oil and gas resources, pre- 
vent waste, to regulate drilling of wells 
and to prorate oil and gas production 
in such a way as to obtain the maximum 
possible ultimate recovery and to give 
each owner the opportunity of obtain- 
ing a just and equitable share of the 
production of any pool... ” 

An oil well drilling program in which 
a bank can take part must be past the 
exploratory stage, as a bank cannot 
lend its depositors’ money to be repaid 
from production if it is obtained. How- 
ever, if a company has a lease which 
it considers promising and is drilling, 
or has been able to drill, two or more 
successful wells, these can provide a 
method of repaying loans for further 
development and these are our “pro- 
duction loans.” 

Assuming, as is often the case, that 
a company has good management but 
limited assets outside of its interest in 
a lease, the first step is, of course, to 
discuss financing problems, with the 
bank. Next the bank establishes to its 
satisfaction that estimated recoverable 
oil reserves from the producing wells 
and the average net monthly revenue 
accruing to the company to see if these 
would adequately protect loans granted 
and provide a satisfactory repayment 
program. 

Reserve figures provided by the com- 
pany are examined by competent geol- 
ogists or petroleum engineers. If the 
wells and field are new it may be diffi- 
cult to obtain accurate reserve esti- 
mates, due to the lack of information, 
which prompts the bank to use a con- 
servative reserve figure. Another in- 





The Author 





Allan D. Insley is manager of the Oil 
and Gas Department, The Royal Bank of 
Canada, Calgary. His background in 
banking has been obtained in many of 
the prairie branches of The Royal Bank 
of Canada and in London and New 
York. In the latter office, he made many 
contacts with the oil industry. Three 
years ago he moved to Calgary to as- 
sume his present duties. 











fluence toward being conservative is 
the fluctuations in the selling price of 
crude oil. 

The bank likes to have assurance that 
the company is not undertaking a pro- 
gram that will result in its being re- 
quired to drill out a complete reserva- 
tion or risk losing its interest in exist- 
ing producers. Naturally it checks to 
make sure that there are no liabilities 
which would rank prior to its claim on 
production proceeds. If the company’s 
wells are not on or reasonably close to 
a pipe line, or the oil is not of an easily 
sold gravity or character, it is important 
also, that an adequate market is avail- 
able for the oil. Finally, and very im- 
portant, it is necessary to know that the 
wells will be operated in an efficient 
manner. 

After giving the above points due 
consideration a bank places a realistic 
value on the recoverable oil reserves, 
say $2 a barrel for light oil, and if at 
this figure repayment would not be ut 
duly protracted it considers advances 
up to 50 per cent of this valuation. Of 
course neither the maximum amounl 
to be loaned or the terms of repaymen! 
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CALCULATOR “ 


Helps you to cut costs 
on rotary drilling lines 


@ Now you can keep a continuous record of service on your drilling 
line without a lot of fuss and bother . . . without endless computation 
and calculation. Just get one of these new Tiger Brand Ton Mile 
Calculators. 


EASY TO USE. Set the dial of this Calculator for the correct 
drilling depth and you can tell at a glance the number of ton miles 
involved in each round trip down and back up out of the hole. Record 
the number of trips and ton miles in a log book and you have a 
constant reminder that tells you when it’s time to cut back or reverse 
ends... when it’s time to start thinking about a new line. 


REDUCES LOST TIME. By keeping an accurate service record 
with this Tiger Brand Calculator, you can schedule maintenance and 
line replacement so that they cause the least trouble and delay in 
your drilling operations. And you can plan a much more consistent 
and beneficial maintenance schedule—not only on your line, but on 
your rig and other equipment, too. Use this calculator conscientiously 
and it will save you money. Send for yours today. 





AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL CORPORATION 
GENERAL OFFICES: CLEVELAND, OHIO 
. COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO + UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS AMERICAN 
TIGER BRAND WIRE ROPE 
Excellay Crojomed 


UNITEP® 
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PROVE TIGER BRAND PERFORMANCE 
ON YOUR OWN RIG 


With this new calculator you can find out for your- 
self how good Tiger Brand Line is. Put on a reel of 
Tiger Brand, then test its performance. Find out 
exactly how long it lasts, how trouble-free it is, how 
little it costs per foot of hole. We know you'll be 
sold on Tiger Brand once you have tried it .. . and 
tested it. Mail the coupon. 


MAIL THIS COUPON 


American Steel & Wire 
Room T-25, Rockefeller Building 
Cleveland 13, Ohio 


[_] Rush me one free Tiger Brand Ton Mile 
Calculator. 


(1 Have your representative call to show me 
how this Calculator can help me cut line 
costs. 
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are rigid, as both vary a great deal ac- 
cording to circumstances. 

Here are some figures by way of 
illustration. A company has two wells, 
each with 100,000 bbl of recoverable 
reserves, and production from these or 
comparable wells indicates they would 
be able to produce up to the allowables 
for 4 or 5 years. If the gross royalties 
amount to 12% per cent, total net 
reserves would then amount te 175,- 
000 bbl. If the company wishes to drill 
5 additional wells at an estimated com- 
pleted cost of $80,000 each, or $400,- 
000, it is obvious that the two well re- 
serves would not support the full devel- 
opment program. However, a pro- 





gressive program could be worked out 
whereby funds for one or two wells 
could be provided as a start and if one 
or both were successful, additional 
funds could be provided. 

The above example could relate to 
many companies with a large number, 
possibly several dozen, locations to 
drill and funds for drilling two or three 
wells only, which commence their pro- 
gram on the understanding that after 
each commercial producer has been 
drilled and on production for 30, or 
better 60 to 90, days the bank will pro- 
vide funds to drill an additional well 
or wells. While on the surface you may 
think the bank is being overcautious, 
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no company wants to continue a py, 
gram if it is not sure that the wells bg. 
ing drilled are capable of returning 
much more than their actual cost. No 
infrequently the bank is told that ig jj 
will not go along with the company’s 
program, serious consideration would 
precede further drilling. 

It has just recently become legally 
possible for Canadian banks to take an 
assignment of a company’s net interes 
in oil, petroleum, natural gas or other 
hydrocarbons. While an assignment 
ordinarily covers the company’s entire 
interest in the producer, it is well 
known that ordinary operations call 
for workovers periodically, for which 
funds are required. If, as is frequently 
the case, funds are not available fo; 
these necessary workovers the bank 
may negotiate separate loans to be 
added to the unpaid outstanding bal- 
ance. It is preferable not to have the 
amount of the monthly payments from 
production arranged at a set, figure as 
any production in addition to this 
amount affects the recoverable oil re 
serves on which the original loan was 
made. On occasion, in border-line 
cases, a minimum figure is set which 
must be met from production or out- 
side sources, but usually the payment 
fluctuates with the allowables and oper- 
ating expenses. 

Bank loans in Canada are also used 
to purchase oil in place or oil-produc- 
ing property. On occasion a client has 
an opportunity to purchase a property 
at a figure that will net a return of 8 
or 10 per cent. If the total price is, say, 
$1,000,000, a loan of half or more of 
this amount may be asked against an 
assignment of the first production. Now 
if the bank charges 5 or 51 per cent 
on the portion it provides, the client 
benefits to the extent of the difference 
between this rate and the rate of re- 
turn on which he took the deal. 

The export of Alberta gas from our 
Province now seems assured and this 
will open up new fields for bank loans 
backed, similar to oil loans, by ade- 
quate reserves and markets. A great 
deal of the gas discovered to date has 
been found when drilling for oil, which 
will not be the case when an outside 
market has been established. 

There are many other types of loans 
which, although they are not peculiar 
to the oil and gas industry, are impor- 
tant to the banks as well as to the oil 
companies. 

Many Canadian companies, which 
are subsidiaries of foreign corporations, 
finance their operations by borrowing 
from the bank under the guarantee of 
the parent corporation. Some large 
United States oil companies find it ex- 
pedient to use this method of financ- 
ing the operations of their affiliates in 
Canada and, by so doing, eliminate the 
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The Royal Bank of Canada, Canada’s 
largest bank, whose clients include many 
of the most prominent firms in the field, 
offers exceptional services to the petroleum 
industry. Its Oil and Gas Department, 
manned by experienced officers in close 
touch with the situation, provides informa- 
tion, guidance and practical aid to pros- 





pective entrants. 

In Alberta, Canada’s oil-rich province, 
Royal Bank branches number 57, including 
Calgary, Edmonton, Leduc, Devon, Red- 
water and Turner Valley. In Saskatchewan, 
Manitoba and British Columbia, branches 
total over 200. We do not provide informa- 
tion on oil securities. 


For a free booklet describing our Special Bulletin Service, and containing other interesting 
information on this fast-growing industry, write our Oil & Gas Department, Calgary, Alta. 


THE ROYAL BANK OF CANADA 


Canada’s Largest Bank 
Over 800 branches in Canada and abroad 
New York Agency — 68 William St., New York 


To obtain more information on products advertised see page E-35 E-9 
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necessity of tying up their own funds 
in the subsidiary’s development pro. 
gram or taking an exchange risk. 

Firms engaged as dealers in supplies 
and equipment may borrow for the pur. 
chase of their inventory against the 
security of that inventory. In this case 
the bank takes an hypothecation of 
receipts issued by approved warehous. 
ing companies in whose custody the 
equipment is stored. This type of ge. 
curity is permitted under Section 86 of 
the Canadian Bank Act. 

Another Section of the Bank Act. 
permits the bank to lend money to 
wholesalers or manufacturers dealing 
in products of agriculture, forests, 
mines, etc., on the security of their 
produce. Thus an oil refining company 
may borrow against the security of its 
inventory of crude oil and refined 
products. 

Oil companies which are arranging 
public stock issues sometimes obtain 
short term bank loans against an as- 
signment of the proceeds of the under- 
writer’s sale of their shares. 

Companies or individuals wishing to ¢ 
participate in Government Auctions of 
Crown Lands often require loans for 
tender purposes. The types of security 
that may be arranged for such advan- 
ces are numerous and may involve one 
or more of the methods of financing 

















7 
Make Emergenc Repairs Faster already mentioned. 
y 

e ¢ Drillers, as contractors, are fre- 

with a Sherman Power Digger * quently borrowers. As a basis for their 
loans they have their receivables, their Ce 
The job: Break up 3” of asphalt and 8” of concrete with air contracts, and in some cases their Cre 
tools, then dig bellholes 5 feet deep for repairs to underground con- equipment. It is important that con [pee 





duit. The location: A busy street, where traffic congestion must be — = <p sige a of Pe ser 
kept to a minimum, repairs made, and the street re-paved for traffic ee ee ee 
“ ‘bl ’ capital nature and do not exceed them. mo 
0o resume a5 SOON a5 Possme. Also necessary to such a complex op- rep 
The solution: A Sherman Power Digger. Its actuated shovel eration is an accounting system which lon 
action made it possible to dig an under-cut bellhole to the required will make a full understanding of = cie 
depth with a small surface opening, thus keeping later street a sect oe be = fro 
re-surfacing cost to a minimum. The tractor-mounted digger traveled sae pay ; : igen bd st ‘ oo 
to the site under its own power, dug at a fraction of the cost of employee p= yo ecutive whe seal - 
hand labor, and saved considerable time by loading spoil directly personal loans for emergencies, hous “ 
into trucks from the excavation. ing or investment. These, as you know, ret 
If you now excavate by hand or with machines too clumsy for 7 hee and must be judged on 00 
jobs like this, investigate the Sherman Power Digger. It’s compact, ' ry saci ag — tio 
flexible, fast, easy to operate. It costs little to buy, less to maintain, Pentima ccd afte on deal oa - 
quickly pays for itself. Write today for Bulletin No. 2-17. straightforward sa to have tayed a | 
mind. The location of this rancher’s thi 


| land had forced him, not unwillingly cre 
| mind you, to become an oil man. He UL 


claimed that financing the cattle and oil rec 

Designed, Engineered and = > | industry were not different. If a pur be 
Manufactured Jointly by | chase is to be made, one should check at. 
SHERMAN PRODUCTS, Inc. | to see that the oil or cattle are of good tiv 
Royal Oak, Michigan quality, that the title is clear, that a res 


WAIN-ROY CORPORATION PRODUCTS INC market exists and can be reached with- | 
Hubbardston, Mass. cavak ae age nian ; out undue expense, also that either will ste 
a No. 2,303,852 ; be properly and economically looked of 
Other patents pending ® | | after until the purchase is complete. Co 
© SHERMAN PRODUCTS INC., 1954 & Gta Haas. oe Maybe it’s as simple as that. In prit- - 
ciple, I believe that it is. x et Rin 
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augurated January 15 by the Creole Petroleum Corporation in Venezuela. 


conservation 
comes to MARACAIBO 


CoMPLETION and dedication of 
Creole Petroleum Corporation’s com- 
pression and injection system, the Con- 
servation Plant Tia Juana No. 1, on 
January 15, marked the culmination of 
months of planning and building and 
represents the first fruits of Creole’s 
long range plans to recover more effi- 
ciently the rich reserves of oil and gas 
from this prolific field. 


Constructed at a cost of some $20,- 
000,000, this huge modern station is 
capable of compressing to 1935 psi and 
returning to the Eocene reservoir, 135,- 
000,000 cu ft of gas a day. The calcula- 
tion of recoverable reserves under var- 
ous possible production mechanics 
alone required ten man-years of work. 

Immediate benefits expected from 
this expenditure is a 50 per cent in- 
crease in permissible production rate. 
Ultimately, Creole expects that it will 
recover One-third more oil than would 
be produced by depletion methods and, 
at the end of the reservoir’s oil-produc- 
live life, will still have a sizable gas 
reserve for future use. 

The installation marks the first major 
step toward the economic utilization 
of the gas produced in the Bolivar 
Coastal field of Venezuela. 


ing eaitor. Exploration, Drilling, and Produc- 





Sim H. Crews* 


Creole Petroleum Corporation No. 
LL-370, drilled in 1939, discovered oil 
in a porous Eocene sand now desig- 
nated as the B-6-X zone, 4500 ft below 
the lake surface. The reservoir is about 
200 ft thick and consists of 85 per cent 
sand and 15 per cent shale. The top 
is sealed off by the Miocene-Eocene 
unconformity and the bottom is 
bounded by immobile edgewater at 
5850 ft. Two large faults define the side 
boundaries. The structure dips 3 deg to 
the southeast and the total productive 
area involved is approximately 9800 
acres. 


P 537. 


This reservoir has no active wate! 
drive and originally had no gas cap 
Production during the early years was 
entirely by solution gas drive. By 1950 
a secondary gas cap had formed and 
had reached the structurally highest 
wells. It was apparent that even with 
out artificial pressure maintenance 
considerable increase in oil recovery 
above that to be expected by dissolved 
gas drive could be obtained by assist- 
ing the gravitational segregation and 
secondary gas cap development 
Though the reservoir was performing 
efficiently as a natural system, the de- 


This complex control panel serves as the “nerve center” for much of the apparatus, It is 
more than 40 ft long and is installed in a totally enclosed air-conditioned section. 
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One feature of the new gas maintenance 
plant on Lake Maracaibo is use of the 
highest pressure centrifugal compressors 
ever built. 


clining pressure and accompanying 
undesirable changes in fluid properties 
showed the need for gas injection. 

During the development of the res- 
ervoir, many cores were obtained 
throughout the productive interval and 
porosity, permeability, and fluid satu- 
ration determinations were made. All 
properties of the reservoir fluids were 
checked to obtain accurate data on the 
oil characteristics. Analysis of all this 
information was the initial step under- 
taken by Creole in making primary 
studies that led to an estimation of the 
recoverable oil under three develop- 
ment programs considered. 

These three programs were: (1) Con- 
tinuation of production by normal de- 
pletion, (2) production with injected 
water pressure maintenance, and (3) 
production with injected gas pressure 
maintenance. 


Overall consideration of expected 
reservoir performance and economics 
indicated that the injection of the pro- 
duced gas would be the more advan- 
tageous. 


The initial plans being completed, 
actual construction of the compressor 
plant platform was begun in February, 
1953. Location for the structure was 
made so that a minimum investment in 
low pressure gathering and high pres- 
sure distributing lines would be re- 
quired. Selected site was about seven 
miles off-shore in approximately 65 ft 
of water. 

Foundation for the platform is pro- 
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A battery of ten 6000-hp gas turbines, the largest concentration of such turbines in the 


world, power the compressors. 


vided by 350 precast, reinforced con- 
crete piles, each 28 in. square and 165 
ft long. Fabricated on shore, they were 
barged to station site and driven, those 
in critical weight areas to “no-go” with 
200 tons of weight. Others, in less 
heavily weighted areas, were not driven 
to refusal. The final platform was rec- 
tangular in shape, 329 ft long by 143 
ft wide, and stands 14 ft above water 
level. 

Construction of the plant proper be- 
gan after the platform was completed in 
August, 1953. 

The project is designed to gather a 
total of 154,000,000 cu ft of gas daily 
from the producing wells in the LL-370 
area. From eight nearby separator sta- 
tions, where the gas is removed from 
newly produced oil, it is carried to the 
new plant through five 30-in. pipe lines 
at a pressure of 25 psig. 

Of the gas gathered each day, it is 
anticipated that some 17,000,000 cu ft 
will be burned as fuel or condensed to 
liquids. The remaining 137,000,000 
cu ft will be compressed to 1935 psig 
and returned through five injection 
wells to the producing formation. 

The compressor plant consists of ten 
6000-hp two-shaft gas turbines each 
direct-connected to ten specially de- 
signed and constructed centrifugal 
compressors. 

The use of this system is quite pro- 
gressive. Experience with gas-fired 
combustion turbines was limited, no 
large installation of centrifugal com- 
pressors for compressing natural gas 
above 1000 psig having previously been 
made. On the basis of the studies, how- 
ever, the project appeared both feas- 
ible and economically attractive and in- 
stallation was ordered. 

Plant design provides for seven 
stages of compression. The first stage 
requires full capacity of three compres- 
sors connected in parallel to handle the 





large gas volume at the low plant in- 
take pressure. Two parallel-connected 
compressors form the second stage, 
whereas remaining stages have a com- 
pressor each. 

Cooling and condensate recovery 
facilities are provided between each of 
the stages. The interstage condensate 
is stabilized and pumped to the nearest 
flow station for blending with crude. 

Prior to delivery to the injection 
lines, the seventh stage discharge gas is 
cooled and all entrained or condensed 
water is removed. This lessens corrosion 
danger from a combination of the water 
with carbon dioxide contained in the 
gas, and prevents slugs of water from 
returning to the formation. 

The ten, two-shaft turbine drivers 
are the largest concentration of gas 
combustion turbines in service today. 
The turbine air compressor will operate 
at 7500 rpm and the power rotor nor- 
mally at 5400 rpm. 

The first stage compressors are cast- 
iron, horizontally split type, the third 
stage are cast-steel, horizontally split 
type, and the last four stages are forged- 
steel, vertically split barrel type. Any 
single turbine-compressor unit can be 
isolated from the system without shut- 
ting down the plant. The estimated de- 
crease in throughput with a compressor 
out of service will vary from 8 per 
cent for a first stage compressor to 
some 25 per cent for a sixth or seventh 
stage compressor. 

Complex control equipment is Ie 
quired to take care of the many co- 
ordinated and interlocking steps re 
quired to start and operate the high 
speed machinery, to protect each com- 
pressor from surge conditions, to is0- 
late immediately a faulty turbine 
compressor unit from the system and 
to expect a maximum of safety. Three 
of the four major control systems work 
in conjunction with each other in inter 
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qcting and/or overriding manner, 
whereas the fourth is a three-way pres- 
sure relicf system. 


Aided by extensive instrumentation, 
the compression system will permit op- 
eration of the plant with perhaps 40 per 
cent less personnel and 60 per cent 
less repair and supply costs than a con- 
yentional reciprocator-type plant. 

One of the largest savings expected 
isdecreased use of lubricating oil. 

The design of the gas gathering sys- 
tem with sufficient capacity to handle 


pressure gas a day presented several 
interesting problems. Calculations with 
accepted flow equations indicated that 
economic line sizes ranged from 24 in. 
10 30 in. in diam. As this gathering sys- 
tem was to lay on the lake bottom some 
65 ft below the water surface, the buoy- 
ancy of this large line had to be over- 
come. This problem, as well as that of 
protecting the line against corrosion, 
was solved by coating the pipe first 
with asphalt, then with a wrap of glass 
cloth, followed by a wrap of heavy wire 
mesh. The pipe was then coated with a 
44-in. concrete cover, the entire pro- 
lective system raising the weight to 562 
lb per lineal ft for the 30-in. pipe and 
giving it negative buoyancy of some 15 
per cent. Other problems, such as pro- 
visions for internal cleaning and liquid 
removal, were also solved successfully. 

Creole in this installation has laid 
some 12 miles of this large diameter 
gathering system. 

The distribution system for convey- 
ing the high-pressure gas to the five 
structurally high injection wells did 
not produce problems of comparable 
magnitude. Approximately eight miles 
of 6-in. and 8-in. heavy pipe protected 
against corrosion was laid. 


H. W. Haight, president of Creole 
Petroleum Corporation, pointed out at 
the dedication that this magnificent new 
plant is one of several planned by 
Creole. When the expected construc- 
tion is completed approximately 80 per 
cent of the gas produced by Creole will 
beeither efficiently consumed or stored. 

As a result of the operation of this 
iew plant and those to follow, numer- 
ous benefits are expected. Reservoir 
pressure will be maintained at a point 
that will permit the continued produc- 
lion of wells by flowing. Recovery rates 
fom the fields may be increased with- 
out waste to a point probably 50 per 
cent higher than present permissible 
overy rates. Obviously large vol- 
imes of natural gas whose only func- 
llon at present is the production of oil, 
will be conserved for future use, and, 
ultimately, those fields in which good 
‘onservation measures are practiced, 
will yield about one-third more oil. * 








the expected 154,000,000 cu ft of low- - 














SAVES YOU MONEY! 
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HILCO FILTER CARTRIDGES 






FILTER 


Furnished in capac- The result of much research in the field of lubricating, 
ities from 0.1 to 750 fuel and industrial oil filtration, the new patented 
gpm. Various car- HILCO Filter Cartridges meet the need for tremen- 
tridges available for dous filtering area, low pressure drop and high dirt 
mineral and inhibited storage capacity. Above: Fig. 1 is a new cartridge; 


Fig. 2 is a used cartridge (note that pockets are com- 
pletely filled and the outer surface covered with 
solids); Fig. 3 shows the flow of oil, the dark area 
represents dirty oil passing into the pockets while 
filtered oil (white area) passes into “’S’’ shaped sec- 
tion. 


HILCO Purification Means Complete Oil 
Purification ... 


You get absolute removal of sludge, acids, carbon, water and fuel dilution 
with a properly selected HILCO. Clean oil saves you money. Expensive 
maintenance is reduced, equipment shut-downs practically eliminated, lost man 
hours and cuts in production become a thing of the past. HILCO continuous, 
all electric, automatic purification keeps your oil clean and in top condition 
at all times. You receive the full capacity and economy of your equipment. 


detergent oils. 





HILCO offers a wide range of oil purification units to meet every oil con- 
ditioning problem. HILCO units are manufactured in both stationary and 
portable models. Write us about your purification needs . . . recommenda- 
tions are given with no obligation. Let HILCO put its 25 years of experience 
in oil purification to work for you. 


THERE’S A HILCO FoR EVERY LUBRICATION 


AND FUEL OIL FILTERING PROBLEM 










| High Capacity Reclaimer 
Oil Reclaimer Purifier Re-Refiner 


WRITE TODAY FOR THE new HILCO cATALOG 


e Recommendations at no obligation!! 





209 W. FOURTH ST. * ELMIRA, NEW YORK 


IN CANADA: Upton-Bradeen-James Ltd., 890 Yonge St., Toronto; 3464 Park Ave., Montreal 
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Here at British American’s new catalytic cracking unit in Clarkson, ag 

Ontario, OIC forged steel valves are adding to the high efficiency oa | 

and high safety designed into this modern refinery. OIC Valves si : 

, : é icil 

are also adding the long, trouble-free service which has made the j 

them so popular throughout industry. Py 

OIC’s new design of forged steel valves offers many exceptional July 

advantages for service where requirements are demanding. Contact drill 

your nearby OIC Distributor. Write for Bulletin 195 which gives at a 

more information about OIC forged steel valves. daily 
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A LV & S FORGED & CAST STEEL, IRON & BRONZE, 700 
LUBRICATED PLUG VALVES It 
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FIG. 1. Four companies have received grants for drilling on Sicilian soil. Each company is limited 


to holdings of 250,000 acres. 





drilling, refining 


bolsters oil development 


in Sicily 


Removal of oil in quantity from asphaltic 


rock led to American and British companies’ 


large-scale leasing and exploration program 


LATE in 1953 Gulf Oil Corporation 
brought in the Ragusa No. 1 to give 
the Island of Sicily its first oil produc- 
tion. The well, which tested initially 
for 700 bbl per day, culminated 31 
years of effort with the Italian and 
Sicilian governments to drill for oil on 
the island. 

Production reportedly was begun in 
July on the first and second wells 
drilled and each well will be pumped 
at a rate of about 700 bbl of crude 
daily. Gravity of the crude oil is 19.8 
deg API and sulfur content was low. A 
third well was drilled in the Ragusa 
area about 0.3 miles south of No. 1. 

Producing formations which are of 
undisclosed age are being topped at 
around 6200 ft. Formation has about 
100 ft of pay section. 

Itis estimated that during 1955 about 
6 wells will be in operation in the 


Ragusa region with annual production 
of more than 200,000 tons. 

As early as 1923 Sinclair Oil Com- 
pany negotiated with Dictator Mus- 
solini for exploration rights in Italy 
and Sicily. The company hired Dr. 
E. K. Soper, independent geologist, to 
head an investigating expedition of top 
petroleum engineers and geologists. 
This group spent months making a 
thorough study of oil possibilities and 
reported favorably to the company. 
Negotiations were terminated before 
the outbreak of World War II (after 
a disagreement between the Italian 
government and the oil company). Dr. 
Soper, with the permission of Sinclair, 
retained the data his party had accu- 
mulated. 

In 1946 Macmillan Petroleum Cor- 
poration expressed an interest to Dr. 
Soper in exploring Sicily further. A 
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new exploratory trip was arranged to 
the island headed by the geologist and 
by James Harry Macmillan and R. F 
Macmillan. The party concluded, in- 
sofar as scientific data could indicate 
that Sicily had oil, but its existing laws 
were not conducive to foreign develop 
ment. 

Macmillan and Gulf, with the aid 
of foremost Sicilian officials and Ital- 
ian liberals, instigated a campaign to 
establish reasonable laws by which ex- 
ploration could be carried out in Sicily 
Such laws were enacted and are in 
effect. 

Macmillan Petroleum Corporation 
secured permit concessions from the 
Regional Government in 1946, cover- 
ing more than 1,000,000 acres of land 
The regional law, however, provided 
that the total acreage which could be 
secured by an individual or corpora- 
tion was limited to 250,000 acres. 
Macmillan, under the direction of Dr. 
Soper, trimmed its concessions to the 
legal limit. At that time no individual 
or corporation had made application 
for any area and Macmillan had its 
choice. 

Gulf Oil Corporation took up nego- 
tiations with Dr. Elmer Thomas, who 
filed an application on an area near 
Ragusa in southeastern Sicily. Gulf 
closed the deal with the government 
and received the concession. About 
this time Anglo-Iranian Oil Company, 
through its prospecting subsidiary, 
D’Arcy Exploration Company, filed ap- 
plication for permit-concessions con- 
tiguous and adjacent to the area leased 
to Macmillan and Gulf companies. 

Gulf expressed an interest in a por- 
tion of the area held by Macmillan 
to the west of its holdings in the Ragusa 
district. Gulf carried on extensive 
geological research in further examina- 
tion and exploration of the Ragusa 
permit concession. 

Offices of Gulf were established in 
Rome and Sicily, personnel were se- 
lected and preparations were begun for 
drilling. Crews were transported from 
Venezuela. A heavy-duty rig — a 165- 
footer — was purchased in the United 
States and shipped to Sicily. 

Preliminary shallow formation holes 
— four on the Gulf area and six on the 
Macmillan area — required by Sicilian 
law, were drilled. 

. Gulf and Macmillan organized Med- 
iterranean Oil Company, a new organi- 
zation under the laws of Delaware to 
cement the transaction of the two 
companies in the development of Mac- 
millan Sicilian holdings. Gulf owns 65 
per cent of the company and Macmil- 
lan 35 per cent. Macmillan retained 
30,000 acres adjoining Gulf’s Ragusa 
Mediterranean began its first test well 
Comiso No. 1, late in December. 

A test well on Mediterranean’s Ara 


E-15 













™ 
ms 


FIG. 2. One of three topping plants at the RASIOM refinery at Augusta. 


This one has a capacity of 1400 metric tons. 


gona-Licata permit has been spudded 
in following completion of about one 
year’s seismic survey. The drilling site 
is about three-fourths of a mile north- 
east of the village of Joppola near Ara- 
gona. Well was spudded on July 28 
and was reported drilling ahead at 
5400 ft on October 6. 

Negotiations are underway for the 
drilling of a deep exploratory test by 
American International Fuel and Pe- 
troleum Company, a Gulf subsidiary, 
on the 30,000-acre permit concession 
held by Macmillan Petroleum Corpo- 
ration, but being transferred to Medi- 
terranean Oil Company (65 per cent 
Gulf and 35 per cent Macmillan) by 
Macmillan in exchange for the drilling 
of this exploratory well, at no cost to 
Macmillan. 

As a result of Gulf’s discovery at 
Ragusa other companies have become 
active’ in Sicily. Anglo-Iranian Oil 
Company is reported to have spent 
$500,000 on a test hole near Ragusa 
and Pacific Western Oil Corporation 
along with other companies haye 
bought extensive leases form the gov- 
ernment. According to reports 1,604,- 
789 acres have been leased and applied 
for. 

An interesting aspect of the oil dis- 
covery is that owners of the land upon 
which the oil was discovered will de- 
rive no benefit from the discovery. 
Under existing laws the oil belongs to 
the state. 

Unless the laws are changed the 
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FIG. 3. Thermal cracking plant at the refinery. Other installations include Ethylo. 


tion, chemical refining, liquid-gas, vacuum and thermal reforming plants. 


Sicilian land owner will be no better 
off than when the only oil produced in 
Sicily was from asphaltic rocks for 
road-surfacing utilization. 

Production of oil from asphaltic 
rocks began after World War II when 
a suitable process for recovering the oil 


James Harry Macmillan, Macmillan Petro- 
leum Corporation executive and the brother 
of R. S$. Macmillan, president of that firm, 
is largely responsible for the persistence 
that discovered oil on the island of Sicily. 
At 67 when most men look forward to a 
life of ease, Macmillan went to Sicily to 
help search for the oil he felt sure was 
there. He is now, at 74, looking forward 
to a time when, he believes, hundreds of 
wells will dot Sicily’s rough terrain. 
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was developed. The rocks had previ- 
ously been used primarily for the pro- 
duction of cement but upon the dis. 
covery that the oil could be recovered 
economically the Calce e Cementi-di 
Segni purchased the cement plant in- 
stallations and built a factory for oil 
recovery. 

The asphaltic rock is first prepared 
by being transported to big breakers 
that reduce the rock to the size re 
quired for the extraction of oil in the 
De Bartolomeis furnaces. Twenty to 
twenty-five per cent of the oil original- 
ly contained in the rock is burnt and 
60-70 per cent extracted, with a resi- 
dual | per cent left in the rock as fixed 
carbon. 

The crude oil obtained in this man- 
ner is mixed with commercial naphtha 
and utilized for feeding the thermal in- 
stallations of the factory. About 1 per 
cent of the produced crude oil (300- 
350 metric tons per month) is trans 
formed into oxidized bitamen for road- 
surfacing utilization. An_ installation 
that will extend this treatment to all the 
extracted oil is being completed. 

The discovery and production of oil 
in Sicily is in all possibility the end of 
producing oil from the abundant sup- 
ply of asphaltic rocks, but it should 
mean renewed activity for the Palermo 
shipyards and particularly so for 
RASIOM refinery at Augusta. 

The Augusta refinery is close enough 
to Ragusa that if so needed a pipe line 

can be laid, and in all probability wil 
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FIG. 4. During World War I! the Bartolomeis furnaces were put into operation to extract oil from the 
abundant asphaltic rocks in Sicily. Oil derived is used for road building purposes. 


be to the refinery from the oil field. 
The Augusta refinery is well equipped 
to handle crude produced in Sicily. 

Shipment of this crude from the 
Ragusa field began on December 16. 

The sections of the refinery and its 
productive capacities are as follows: 

Topping plant No. 1—A two-stage 
plant with a predistillation tower that 
has a productive capacity of 1400 
metric tons per day (Fig. 2). 

Topping plant No. 2—A two-stage 
plant with a tower for the redistillation 
of gasoline. Productive capacity of this 
plant amounts to 3000 metric tons per 
day. 

Topping plant No. 3—A one-stage 
plant that has a productive capacity of 
500 metric tons per day. 

Thermal cracking plant—A Dubbs 
selective thermal cracking plant with 
two furnaces and recirculation of a 
heavy distillate. It is combined with the 
topping plant No. 1 from which it 
directly receives reduced hot crude oil. 
Potentiality of this plant amounts to 
650 metric tons per day (Fig. 3). 

Vacuum plant—A one-stage plant 
with three lateral products and recircu- 
lation of two lateral refluxes, a flux of 
gas oil to washing purposes and a flux 
of gas oil of recycle to the furnaces. It 
produces bitumen and three fractions 
of lubricants and is combined with the 
topping plant No. 3 from which it re- 
ceives reduced hot crude oil. Capacity 
of the vacuum plant amounts to 350 
metric tons per day. 

Thermal reforming plant—This 
plant comprises a section for treat- 
ments by means of earths, a section for 
the absorption of light gases, and a 
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section for the stabilization of gas- 
oline. Capacity of the plant amounts to 
450 metric tons per day. 

Liquid-gas plant—This plant con- 
tains a section for the redistillation of 
gasolines, a section for the separation 


of light gases (butane, propane, etc.), 


SICILY 


and a section for the compression of 
light gases. 

Desulfurization plant — Plant em 
ploys the catalytic reforming process 
on Cyclocel catalyst. Capacity of the 
plant amounts to 300 metric tons per 
day. 

Chemical refining plant—Plant in- 
cludes two sections for the Doctor 
treatment, a section for the hypochlor- 
ite treatment, a section for the caustic 
washing of compressed gases, a section 
for the discontinuous acid treatment of 
petroleum, a section for the acid treat- 
ment of petroleum endowed with four 
Alfa Laval centrifugal machines, and a 
series of centrifugal machines for the 
recovery of gasolines from the Doctor 
solution. 

Ethylation plant — Plant comprises 
dosing devices of the Ethyl! Corpora- 
tion type and a system of pipes with 
ejectors and mixers. 

Products of the Augusta refining 
plants, that presently amount to about 
35,000 bbl per day, comprise super- 
fuels, normal gasolines, illuminating 
oil, oil for agriculture, gas oil, fue! oil 
for furnaces and engines, diesel marine, 
liquid gases, and bitumen. 

The closeness of such a well 
equipped refinery should help spur the 
development and production of Sicily 
oil fields. kk * 








LONG-LASTING, TROUBLE-FREE 


DEZURIK 


VALVES.... _\% 


THE VERSATILE VALVES 
PETROLEUM INDUSTRY 





IN THE 


Wherever lines are valved...on liquid flow or vacuum... 


you'll find DeZurik Easy-Operating Plug Valves will do a 


superior job! 


On gasoline and diesel fuel loading racks; on bleeder lines running from 
pumping wells; on water treater tanks; on suction lines to waterflood pumps; 
on rotary drilling mud, clay base and oil base; on crude oil tank battery lines; 
on suction to high pressure oil well cementing pump trucks; on vacuum trucks 
...on all these and many other petroleum applications, DeZurik Valves are 
proving their versatility and dependability. 


In a full range of sizes, metals and models, operated manually, remotely or 


automatically, with threaded, flanged or victaulic ends. 












MY DEZURIK SHOWER CO. SARTELL, MINN, 


To obtain more information on products advertised see page E-35 


Write for details. 
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An up-to-date survey is being made of the Owerri 
camp. Africans are being trained in this survey work. 


O1l FOR NIGERIA 


British Protectorate with 26 million peo- 
ple in West-Central Africa is out to find 
oil to supply rising demand. After 
spending $5 million Shell had some en- 
couragement when a deep well had in- 


IN September 1951, at a location close 
to Owerri, not far from where the 
River Niger begins to fan out into its 
delta, The Shell D’Arcy Petroleum De- 
velopment Company of Nigeria “spud- 
ded-in” the first deep test hole ever to 
be drilled in this British colony. The 
ceremony was presided over by the 
resident of the Owerri division and by 
representatives of the press and Nige- 
rian business houses. 

On the day before the “spudding-in” 
oil company officials began to worry. It 
was pouring rain and, if the airfield at 
nearby Port Harcourt became water- 
logged many of the guests, due to fly in 
from Lagos to attend the following 
day’s ceremony, would be unable to 
land. 

Happily the local chief, Njemanze, 
was a good friend of the Shell officials 
in charge of operations and, as soon 


Asiatic Petroleum Corporation staff written. 
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camp. 


as he heard of their dilemma, he in- 
structed five of his rainmakers to ar- 
range for the rain to fall during the 
night so that it would be dry by the 
time of the ceremony. 

Next day, however, everyone was 
horrified to see a dark, lowering sky 
from which was coming a steady down- 
pour of rain that showed no signs of 
abating as the morning wore on. Some- 
thing had, very obviously, gone wrong. 
Chief Njemanze sent messengers to 
investigate, and it was found that two 
of the rainmakers had overslept and 
were late in getting down to work. 

The task, however, was soon accom- 
plished once the team was restored to 
full strength. The rain stopped and the 
ceremony was successfully carried 
through in dry, if cloudy, weather. 

This first well, the result of 14 years 
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Setting the instrument for survey, which is being made of the Owerr 
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_ dications of oil and considerable volume 
of gas. New terminal going up at 
Apapa will help distribute four times as 
much gasoline and kerosine as demand 
required in 1937. 


of exploration — with a break of five 
and a half years due to the war— 
reached a depth of 11,228 ft before it 
had to be abandoned as dry in October 
1952. But, though no oil was dis 
covered, the test provided important 
stratigraphical information, besides giv- 
ing some encouraging signs in the form 
of minor gas shows. 

Surface seepages of oil had for a long 
time indicated the possibility of oil de- 
posits existing in Nigeria. Some years 
before the last war the Shell and Anglo- 
Iranian organizations became interested 
in the area and were jointly granted a 
permit by the Nigerian Government to 
carry out exploration work. 

The search began in 1937 and con- 
tinued until February 1941, when, be- 
cause of the war, work had to be closed 
down. But in September 1946 the 
search was renewed, and extensive gee 
logical exploration, including seismic 
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Aerial photographs that provide basis for new maps of Nigeria 


Draftsmen working on 


are laid out to form large sections before tracings are made. 


and gravimetric work was carried out 
over a Wide area as a preliminary to 
the drilling of the first test hole. These 
surveys indicated many areas that 
might possibly be favorable for the 
accumulation of oil. The only way to 
find out if oil actually existed —and in 
commercial quantities—was to drill. 
A new company, The Shell-D’Arcy 
Petroleum Development Company of 
Nigeria, Ltd., which is owned 50 per 
cent by Shell and 50 per cent by D’Arcy 
Exploration Co. Ltd., (prospecting 
company of Anglo-Iranian), was in- 
corporated in September 1951, replac- 
ing Shell-D’Arcy Exploration Parties, 
Nigeria, which had done the ground- 
work of the search. By this time the 
program had already cost more than 





$4,750,000. Since then further large 
sums have been spent, and will con- 
tinue to be needed until it can be estab- 
lished whether or not oil exists in com- 
mercial quantities. 

In January, 1952, a new exploration 
license covering nearly 60,000 square 
miles in Southern Nigeria was granted 
by the governor to the company for a 
period of two years with an option for 
the extension of the license for one 
additional year. 

Two further test holes have been 
drilled. The first, at Amansiodo, near 
Enugu, to the north of Owerri, reached 
a depth of 7516 ft before being aban- 
doned, after failing to find oil. The 
second is at Akata, to the southeast of 
Owerri, in the Calabar Province. 


ie 


i 


In the field exploration parties maintain radio contact with Owerri base. 
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new maps of Nigeria. 


Deep Test 

Drilling at Akata began in February 
of last year and the well reached a 
total depth of 11,121 ft. In November: 
came an announcement that a small 
indication of oil had been encountered 
and it was later confirmed that oil was 
present in smail quantities associated 
with a considerable volume of gas 
This was, indeed, encouraging; bu 
further wells will have to be drilled 
before it can be known whether oi! 
is present in commercial quantities. 

Meanwhile survey work in othe! 
parts of the concession area continues 
apace. During 1953 field parties dis 
covered important geological and geo 
physical information, particularly 
the Onitsha-Enugu-Owerri triangle and 
in various parts of the Delta. There are 
four seismic parties and two geological 
parties operating. In seismic surveyins 
shot holes are drilled by hand, or me 
chanically, at predetermined intervals 
Dynamite is then exploded in the holes 
to create shock waves that are affected 
by the subsurface structures. Rebound 
ing off these, the waves are recorded on 
the surface by a special type of seis 
mograph and a map of the unde! 
ground formational structures of the 
area can be made from an interpreta 
tion of the results. Some core drilling 
is also taking place. 

The physical difficulties encountere« 
in the search for oil in Nigeria are con 
siderable. The terrain consists mainly 
of mangrove swamps, tropical rain- 
forest and oil-palm bush, and in the 
rainy season, which lasts from June t 
October, the roads that are available 
to the exploration parties are almost 
impassable. Wireless provides the only 
possible quick communication between 
Owerri, where Shell-D’Arcy has its 
field headquarters, and these surve 
parties. 

In the dry season, bridges have to be 
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Heavy-Duty Pipe Cutters 


Extra easy to us@—beautifully balanced, you work with least 
effort . . . high alloy thin blade or heavy-duty cutting wheels 
roll right thru any pipe, almost burrless cuts . . . perfect tracking. 


Extra long service—special malleable housings guaranteed 
not to warp or break . . . every cutter individually tested before 
shipment, all 6 sizes—%”’ to 6’’; 4-wheel cutters to 4’, 

For most for your money, buy RIZFEID ... Your 

local Supply House stocks them for you, gets them 

to you fast as you need them. 
THE RIDGE TOOL COMPANY e ELYRIA, OHIO, U. S.A. 








Work-Saver Pipe Teols 








E-24 


To obtain more information on products advertised see page E-35 








reinforced frequently to take the heavy 
loads of supplies going forward to the 
exploration parties. 

The base camp at Owerri is the nerye 
center of the company’s search for jj, 
It is here that the work of the explora. 
tion parties and the data from the tey 
wells are collated, analyzed, and relateg 
to the search as a whole. Thus a clear 
picture of all the current operations js 
always available. 

Owerri is also the main materials 
storage center of the company. It js 
from here that the thousand and one 
items, ranging from a drilling rig to 
a tin of cocoa, needed by the field 
parties are dispatched. The Owerri base 
camp is a complete town in itself with 
homes and quarters for staff, a medical 
center, and recreational facilities. An 
artisan training center has been begun 
by the company in order to produce 
from among the Nigerians themselves 
the mechanical skill so necessary to 
assist in the search for oil. Former 
trainees are already doing valuable 
work with the company. 


Land of the Future 

Nigeria, with its 26,000,000 people 
and 373,000 sq miles, is a land of the 
future — but a future for which strong 
foundations are being laid. 

The last half-century has seen the 
growth of road, rail, and air communi- 
cations between the coast and inland 
areas, and the inception of hydro- 
electric schemes that serve such major 
industries as tin mining and timber. 
Higher standards of living are develop- 
ing with the provision of schools, tech- 
nical colleges, and improved water sup- 
plies and medical services. The land, 
which gives the bulk of the population 
their livelihood, is yielding more as 
modern agricultural methods are intro- 
duced. 

The gradual creation in Nigeria of 
the social, industrial, and agricultural 
equipment of a modern country is giv- 
ing rise to an inevitable increase in de- 
mand for petroleum products — the 
demand for gasoline and kerosine is 
over four times as great today as it 
was in 1937. At present all petroleum 
products have to be imported and a new 
terminal at the principal port of Apapa, 
together with more greatly extended 
distribution facilities up-country, ar¢ 
being constructed. 

The discovery of oil in commercial 
quantities in Nigeria could be of great 
importance to the future development 
of this vast land, which is four times 
the size of the United Kingdom. The 
search may or may not be successful, 
but whatever the issue, the venture will 
have given education and_ technical 
training to many Nigerians, and wil 
have provided another example of hat 
monious cooperation between racts 
— these will not be lost. x et 
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PERSONALS 





» Archie D. Gray has been elected asso- 
ciate general counsel of Gulf Oil Corpora- 
tion and Russell G. Connolly has been 
elected secretary. Gray has been associate 

neral attorney for Gulf and various of 
its subsidiary companies since 1947. Con- 
nolly has been a member of the company’s 
Law Department since 1948. 


» Gulf Oil Corporation’s newly estab- 
lished London Division Production Office 
has named key staff members from New 
York and Pittsburgh who have been trans- 
ferred to the London Office. They include 
E. S. Bleecker, exploration coordinator; 
R. W. McClenahan, concessions coordina- 
tor; E. E. Ferrin, production coordinator; 
§, O. Gasperina, finances and services co- 
ordinator; and Gus Pyre, staff assistant to 
Bleecker. 





™ > The appointment 
~ of Oscar S. Cozby as 
- manager of Magno- 
lia Petroleum Com- 
pany’s Industrial Re- 
lations Department 
has been announced. 
Cozby succeeded 
J. D. Hensley, who 
retired from Magno- 
lia after 35 years of 
service with the or- 
ganization. 

J. C. Field, who had 
been personnel manager, succeeded 
Cozby in that position, and L. B. Red- 
mond replaced Field as Magnolia’s per- 
sonnel manager. 


O. S. Cozby 


> William Fleming and A. W. Tarkington, 
Fort Worth, Texas, oil men, were elected 
directors at a meeting of The Fort Worth 
National Bank’s Board of Directors. Flem- 
ing is managing partner of the Fleming 
Oil Company and is associated with Kay 
Kimbell in the firm of Fleming and Kim- 
bell. He is also head of the Fleming Foun- 
dation, a charitable organization. A. W. 
Tarkington, vice president of Continental 
Oil Company, is regional general manager 
of the company’s Southwestern Region, 
with headquarters in Fort Worth. 


> Skelly Oil Company has announced a 
reorganization of the company’s personnel 
responsible for the purchase and sale of 
natural, casinghead and residue gas. Fol- 
lowing the retirement of Colin C. Rae, 
who has been in charge of natural gas 
sales, R. D. Turner was appointed special 
assistant to the president for natural gas 
sales and is responsible for the sale of gas 
from the company’s producing leases. L. L. 
Byars will be in charge of procurement of 
gas for the company’s gasoline plants, the 
sale of residue gas from those plants, the 
development of new gasoline plant and 
community plant situations and of the 
preparation of agreements relating thereto. 
0. M. Wickizer, formerly assistant super- 
visor of gas accounting in the manufactur- 
ing department, was transferred to the 
accounting department as supervisor of 
all gas accounting. 


> Graham B. Moody, chief reserves en- 
gineer on the executive staff of Standard 
Oil Company of California, has retired 
from the company. The veteran oilman, 
who completed 34 years of service with 
Standard, will go into private business as 
4 consultant in petroleum geology. 


> R. C. Oertel, manager of the Aviation 
Department of the Esso Standard Oil 

ompany, has been elected 1955 chairman 
of the Aviation Technical Service Com- 
mittee of the Division of Marketing of the 
American Petroleum Institute. Oertel suc- 
ceeds W. D. Parker, manager of the Avia- 
tion Sales Division of Phillips Petroleum 
Company. . 

W. S. Mount, general manager, Avia- 
tion Sales Department of Socony-Vacuum 
Oil Company, has been elected vice chair- 
man, succeeding L. T. Rumsey, head of the 
— Department of Standard Oil of 

io. 


> J. P. Edwards, executive secretary of 
Tide Water Associated Oil Company, has 
retired after completing nearly four dec- 
ades of service with the company. He 
began his career with the Pacific Mail 
Steamship Company in Japan and was 
appointed assistant secretary of Associated 
Oii Company, Tide Water’s predecessor 
poe in San Francisco, California, in 


> Peveril O. Settle, secretary and associate 
general counsel of Gulf Oil Corporation 
and its subsidiary companies, has retired. 
He joined Gulf’s new law department in 
Houston, Texas, as trial attorney in 1926. 
In 1945 Settle was elected secretary and 
associate general counsel of Gulf Oil Cor- 
poration and its major subsidiary com- 
panies. Since that time he has also served 
on the board of directors of some of Gulf’s 
subsidiary companies. 


>» Reed H. Chase, formerly manager of 
purchasing-stores for Shell Development 
Company at Emeryville, California, has 
been appointed senior field representative 
for Shell Oil Company’s head office pur- 
chasing-stores department in New York. 
Chase replaced J. R. Branine, who re- 
cently was named manager of purchasing 
for the San Francisco office. Chase joined 
Shell Oil in 1926 as a clerk at Wilming- 
ton, California. 

Also anounced was the promotion of 
Joseph E. Condon, formerly assistant 
manager of stores at Shell Chemical Cor- 
poration’s Houston, Texas, plant, to suc- 
ceed Chase at Emeryville. Condon joined 
the firm in 1937 as a clerk. 


Eugene Holman, 
seated, chairman of 
the board of Stand- 
ard Oil of New 
Jersey, presented a 
$50,000 check for 
the National Fund 
for Medical Educa- 
tion to Colby 
Chester, chairman 
of the fund’s com- 
mittee of American 
Industry. The 
money will benefit 
80 medical schools. 
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K. K. Otto 


> W. H. Pomeroy, Jr., and Kenneth K. 
Otto have been elected vice president and 
treasurer, respectively, of Diamond Oil 
Well Drilling Company of Midland, 
Texas. Pomeroy was one of the origina! 
incorporators of Diamond when it was 
organized early in 1948, and has served 
in various management capacities for the 
company since that time. Otto joined Dia- 
mond in 1953, after many years of ac- 
counting work for the oil industry and 
related industries. 


W. H. Pomeroy 


> H. Carl Wolf, managing director of the 
American Gas Association since 1945, is 
relinquishing his position as active head 
of the Association’s staff, due to continued 
illness. He will be available to the associ- 
ation in the capacity of a consultant as 
circumstances may require. Since June, 
1954, Wolf has been on leave of absence 
from the association. John W. West, Jr., 
who has been acting managing directo: 
during Wolf’s absence, will continue in 
that capacity until the matter of a per- 
manent appointment is determined by the 
board of directors. 


> George H. Freyermuth, who began his 
career with the Standard Oil Company of 
New Jersey organization 26 years ago as 
a chemical engineer, has been elected 
executive vice president and a director of 
Esso Export Corporation. After gradu- 
ating from the University of California 
in 1926 with a BS degree in mechanical 
engineering, Freyermuth received his 
Master’s degree from the Massachusetts 
Institute of Technology. 























Personals 


>» Gulf Oil Corporation has announced 
appoimtments tor a new zone Office to be 
estabushed in Chicago, Lllinois. Advanced 
to ine post of Chicago zone Manager was 
Robert IN. Mumm, wno has been Toledo 
division manager of retail and jobber 
sales. He 1s assisted by Lester S. Auer- 
bach, tormerly Cleveland district mana- 
ger, who advanced to assistant Chicago 
zone manager tor retail and jobber safes; 
and Wuuam ©. Johnson, tormerly dis- 
trict manager in Chicago tor the division, 
now assistant Chicago zone manager for 
direct saies. 

Ten other Toledo sales division execu- 
tives nave Moved up to Mil tne successive 
vacancies. W. A. Bourne was promoted to 
Toiedo division manager ot retail and job- 
ber saics. bourne has been serviny as di- 
vision manager [or direct sales. Kobert W. 
Crawsord, company manager tor the De- 
troit, Muicmigan, district since 1935 ad- 
vances tO Bbourne’s vacated position. 

boydon Jann, previously district mana- 
ger tor Columbus, Unio, moved up to 
Crawrord’s previous post as Detroit dis- 
trict Manager. Lari L. Hemmung was pro- 
moted to Loledo division service stauon 
marketer. He previously was serving as 
the district manager tor Cincinnati, Unio. 

Harvid &. Huuse was promoted to dis- 
trict manager tor the division at Cuin- 
cinnati, Unio, succeeding to Hemmung’s 
vacated position. He has been serving as 
assistant district manager. Utto B. Schnei- 
der advanced to assistant district manager 
at Cincinnati, taking the post vacated by 
House. He was tormerly superintendent 
ot operations at Cincinnati. 

Cart F, Beikofer advanced from district 
manager at Zanesville, Ohio, to district 
manager at Cleveland. William C. Donel- 
son was promoted to district manager at 
Columbus, Ohio, replacing Jann. Donel- 
son was previously Toledo office mar- 
keter for resale outlets. 

John B. Reeves was promoted to Zanes- 
ville district manager, replacing Belkofer. 
Reeves was previously superintendent of 
plant operations and equipment at the 
Toledo division office. Wituam R. Patter- 
son was promoted to district manager of 
the Paducah, Kentucky, sales district 
which is being enlarged to include part of 
the Bowling Green district. 


>» Edward T. Fulham has been appointed 
public relations representative for Gen- 
eral Petroleum Corporation. Fulham went 
to General Petroleum from Western Oil 
and Gas Association where he served as 
public relations field representative. Ful- 
ham’s new assignment will include super- 
vision of the film library and speakers’ 
panel activities. 


>» H. M. Stanier, Sunray Oil Corporation, 
has been elected chairman of the Pacific 
petroleum chapter of the American Insti- 
tute of Mining and Metallurgical Engi- 
neers for 1955, succeeding Milton Loy. 


>» The resignation of Christopher Story, 
vice president of Cities Service Oil Com- 
pany of Pennsylvania in charge of marine 
operations, for reason of ill health after 
more than 40 years in the shipping busi- 
ness, has been announced. Story has been 
associated with Cities Service since 1919, 
and during most of that period was in 
charge of the Cities Service tanker fleet. 


> Ernest Hartford has retired as deputy 
secretary of The American Society of Me- 
chanical Engineers after 43 years of serv- 
ice to that organization. He will continue 
to serve in a consulting capacity. 


E-26 





CLASSIFIED 


PETROLEUM 
ENGINEERS 


Experienced graduate engineers or re- 
cent graduates, for immediate and 
future job openings in Saudi-Arabia 
and New York City. For engineering 
work in development, production, drill- 
ing, process, and oil and gas engineer- 
ing on primary and secondary recovery 
problems. 

Salaries commensurate with education 
and experience. Write giving full par- 
ticulars regarding personal history and 
work experience. Please include tele- 
phone number. 

Recruiting Supervisor, Box 59 


ARABIAN AMERICAN 
OIL COMPANY 


505 Park Avenue 
New York 22, N. Y. 








EXPERIENCED 
RESERVOIR ENGINEER 


An experienced, technically trained 
reservoir engineer is needed for unit 
operations. Must be graduate petroleum 
engineer, approximately 35 years old, 
with several years training in actual 
field operations and reservoir control. 
Please send details of training and ex- 
perience to Box 159, care of The Petro- 
leum Engineer, P. O. Box 1589, Dallas, 
Texas. 





OIL WRITER 


Position available on petroleum 
publication for experienced refining 
engineer familiar with overall petro- 
leum industry operations. Must be 
capable writer and willing to travel. 
Position has excellent future. Give 
details on education, experience, and 
salary desired. Replies strictly con- 
fidential. 

Address Box RE, The Petroleum 
Engineer, P. O. Box 1589, Dallas, 
Texas. 

















> William F. Tiernan, Jr., has been ap- 
pointed director of purchases of Catalytic 
Construction Company. Tiernan suc- 
ceeded John T. Hoffman, whose death in 
a plane crash occurred recently. Tiernan 
has been associated with Catalytic in vari- 
ous supervisory capacities since 1946. 
Prior to his appointment as director of 
purchases, he was assistant to the vice 
president in charge of engineering. Tiernan 
was graduated from Haverford College 
with a BS in Engineering; from Massachu- 
setts Institute of Technology with a BS 
in Mechanical Engineering; and he re- 
ceived his Master’s Degree in engineering 
from California Institute of Technology 


> Harold Alford has joined the McEvoy 
Company as sales representative in the 
Houston, Texas, office. He has had ap- 
proximately 11 years’ experience in the 
oil field supply business and is former 
sales representative for National Supply 
Company. He attended Sam Houston State 
College and the University of Houston. 





DEATHS aa 


» Robert H. Lightfoot, Dallas oil opera. 
tor and internationally known polo player 
died recently in a Dallas, Texas, hospital. 
He made his home in Dallas, although he 
was the operator of Pan American (jj 
Company in Tampico, Mexico. His gjj 
holdings were spread throughout Texas 
Louisiana, Oklahoma, and Mexico. 


>» Thomas M. Sessums, instrumental in the 
opening of the Wichita Falls and Burk. 
burnett, Texas, oil fields during the firg 
world war, died at his home in Houston 
after a long illnes. 


>» Robert Walter Miller, a vice presiden 
and director of Creole Petroleum Corpo. 
ration, an affiliate of Jersey Standard, died 
recently while on a business trip in Lop. 
don, England. Miller attended Columbia 
and New York Universities, served jp 
Naval aviation USNRF, was a member of 
the Caribbean Area Petroleum Comm. 
of Petroleum Administration for War, 
World War II, was also a member of the 
Foreign Petroleum Supply Committee. 
and the American Petroleum Institute. 


> Jack Herley, one of the early developers 
of the Signal Hill oil field, died in Minne- 
apolis, Minnesota. At the time of his 
death he was owner of Herley Pipe and 
Supply Company; president of Western 
States Drilling Company; member of 
Herley Kelly Oil Company; Elliott-Herley- 
Marshall Oil Company, and president of 
Jack Herley operations. 


> Dr. William M. Burton, retired presi- 
dent of Standard Oil Company of Indiana 
and noted Chicago industrial pioneer, died 
at Miami, Florida. With his associates he 
developed the first commercially success- 
ful cracking process to make more gaso- 
line out of crude oil. 


> William W. Vosper, founder of The 
Toledo Pipe Threading Machine Company 
and pioneer designer of pipe-threading 
tools, died recently. Vosper was secretary 
of the corporation for several years and 
was also in charge of production and engi- 
neering. In 1938, he became president and 
the last ten years he served as chairman 
of the board. 


> John A. Britton, Jr., for many years a 
leader in the petrochemical marketing 
field, died at his home in Short Hills, New 
Jersey. He was formerly president and di- 
rector of Enjay Company, Inc., an affiliate 
of Standard Oil Company of New Jersey. 
He retired in 1953 after more than 33 
years of company service. 


> Duncan W. Fraser, for 14 years chair 
man or president of American Locomotive 
Company, died recently in Manhattan. 
Having retired as board chairman early 
this year, he had served with Alco for 56 
years. His career commenced when the 
company was still building wood-burning 
locomotives and ended after the dieseliza- 
tion of U. S. railroads had been nearly 
completed. 


>» Albert M. Berlander, Bechtel Corpo- 
ration veteran pipe line field official, died 
of a heart attack recently at Port Arthur. 
Ontario. He was there as a consultant on 
construction of the Trans-Canada Pipe 
Line system. Serving with Bechtel since 
1914, he has supervised major pipe line 
projects in the United States, Middle East. 
and South America. 
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Ensign Model ‘‘Xg"’ in updraft 
position using 90° air horn. 
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Ensign ‘‘Xg’’ carburetor and 
Model ‘‘B"’ fuel regulator. 


ed 


Ensign Model ‘‘Xg"’ with LP- 
Gas vaporizer-regulating unit 
and liquid fuel filter. 
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The carburetor you see pictured above is the 
Ensign Model ‘Xg,"" latest development in modern 
gas carburetion. 

An engine designer or an oilfield service man will 
find the “Xg"’ complete in every detail. Easy to 
install in either updraft or downdraft positions. 
Every adjustment is easy to make (all adjustments 
are shown in view above.) Built-in economizer is a 
mighty important feature during part throttle engine 
operation. The famous Ensign easy starting device, 
the biggest boon to gas engine dependability in 
many years, plus a wide selection of venturi sizes 
make the ‘Xg" the last word in gas carburetion 
design. 

Use the Model “Xg"” with Ensign Model “B’’ gas 
pressure regulator or with Ensign LP-Gas vaporizer- 
regulating units and you'll enjoy the finest gas 
engine performance possible in this day and age. 

And as progress in the gas engine business un- 
folds itself you'll find Ensign there first with the 
most modern equipment—equipment already 
proved and field tested. Our engineers are years 
ahead of day to day demands; anticipating future 
needs, experimenting, improving and testing. For 
over 42 years we have specialized in carburetion 
to the exclusion of all else. 


Send for Ensign Model ‘‘Xg" Bulletin #7078 


E, WW. $7 carsuretor COMPANY 


7010 S. ALAMEDA ST., BOX 229, HUNTINGTON PARK, CALIF. 
Branch Factory, 2330 W. 58th St., Chicago 36, Illinois 


Dealers and Distributors in all Principal Oil Fields. 
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TOLEDO 
VISE STAND 


a Sturdy Lightweight 
Work Bench! 













BUILT-IN 


TRAY folds 


Handy new Toledo No. 8 Vise 
Stand goes to any pipe-fitting job 


easily .. . sets up or takes down 
quickly . . . saves time and effort. 
All one unit, no loose parts. Extra 
rugged, won’t fold up in use. Large 
size vise base for easy mounting 


of Toledo or other vises. 3 pipe. 


benders, plenty of tool slots, pipe 
rest, ceiling brace. See it now—a 
great value at your supply house! 


TOLEDO 
PIPE VISE 


Exclusive ROCKING-WEDGE 
ACTION JAWS! 


.} 





a 





Small pipe 
from Ye" 


Tees, Ells, 
Valves. 


Larger pipe 
to 22" 


Grips any shape without crushing. Jaw 
action tends to eliminate marking of 
pipe. Heat treated jaws. Capacity—No. 
1 Vise, %’’ to 2¥%”’. Order through your 
supplier. 


THE TOLEDO PIPE THREADING 
MACHINE CO. ¢ Toledo 4, Ohio 


Builders of ee ad Pipe Threaders 


World's Finest Pipe Wrenches 
Pipe Tools Power Pipe Machines 
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VVVVVVVVVVYVYVVYVYYYYYYYYYY 
LAUGH with BARNEY 





Whereas, after the old-fashioned girl 
took two drinks she went out like a light, 
the modern girl takes two drinks and out 
goes the light. 


LA ? 7 


Gob: I can’t marry you. We have noth- 
ing in common. You don’t even know 
the difference between port and starboard. 

Blonde: Couldn’t I look at the label on 
the bottle? 

7 7 7 

Movie Actress: Yll endorse your ciga- 
rettes for $50,000. 

Advertiser: V'll see you inhale first. 

v 7 7 

Daughter: Father, can my new boy 
friend replace your business partner who 
died yesterday? 

Father: It’s all right with me—if you 
can arrange it with the undertaker. 

A 5 v 

“You must have had a terrific night last 
night; your eyes are sure bloodshot!” 

“You oughta see them from this side!” 

5 7 7 

He stood on the stern as his ship moved 
out into the river, admiring a graceful 
seagull as it hovered, swooped and dip- 
ped to recover some bits of food that had 
been thrown from the galley. 

“Oi,” said Meyer, “What a pretty 
pigeon.” 

“That’s a gull,” said a more experi- 
enced traveler with withering scorn. 

“I don’t care,” said Meyer, “Gull or 
boy, it’s a pretty pigeon.” 

7 7 7 

The dowager was instructing the new 
butler just before the big reception. “From 
6 to 6:30, I want you to stand at the draw- 
ing room door and call the guests’ names 
as they enter.” 

“Oh, jolly!” exclaimed the new man, 
“That should be ruddy good fun, ma’am.” 
v 7 y 

He: “Please?” 

She: “No.” 

He: “Just this once?” 

She: “No, I said.” 

He: “Aw, shucks, ma, all the rest of 
the kids are going bare-foot.” 


7 5 7 


Many a man has made a monkey of 

himself by reaching for the wrong limb. 
7 7 t 

“I’m happy to learn that Joe is bettter. 
What was his operation?” 

“They removed a brass nail that has 
been creating pressure on his foot for 
years. 

y y y 

“Is that old boy as stingy as they say?” 

“Is he! He’s saved all his toys for his 
second childhood.” 

v 7 v 

A soldier was being inducted into the 
Army and with his physical over, the ser- 
geant asked, “Did you go to grammar 
school?” 

“Yes, sir, I also went through high 
school, graduated cum laude from college, 
completed three years of graduate studies 
and then received two more degrees.” 

The sergeant nodded, picked up a rub- 
ber stamp, slapped it on the questionnaire. 
It consisted of a single word: “Literate.” 


Why is a woman like a newspaper? 
They both have forms, back numbers are 
not in demand, they always have the last 
word, they are well worth looking over, 
they have a good deal of influence, yoy 
can’t believe all they say, there’s small de. 
mand for the bold-faced type, and every 
man should have one of his own and 
not borrow his neighbor’s. 

7 y : 


After the specialists who had beep 
called into consultation had examined the 
patient, they retired to another room to 
discuss diagnosis. The patient was curious 
and sent his small son to listen at the 
door. 

“Could you hear what they said?” he 
asked the boy. 

“I listened awfully hard,” his son said, 
“but I couldn’t get the big words. All J 
could understand was when one of them 
said, ‘Oh, well, we'll find out at the post- 
mortem’.” 

7 7 y 

The driller was complaining about his 
wages: 

After you figure food, clothes and rent 
I have only $60 left for the necessities of 
life, and half the time they ain’t hardly 
fit to drink.” 


7 7 A 


Mose was brought up for the fourth 
speeding offense. He muttered under his 
breath something that sounded a lot like 
an Oath. 

“Repeat that!” snapped the judge. 

“Ah says, ‘God am de jedge, God am de 
jedge!’” 

v 5 7 

Bridget had been discharged. Extracting 
a $5.00 bill from her roll, she threw it to 
Fido. Then the shocked mistress heard her 


exclaim: “Sure’n I niver fergit a friend. 


That’s for helpin’ me wash the dishes.” 


y 7 7 

Having noticed that his Scottish guide 
usually went bareheaded in all sorts of 
weather, the London sportsman made him 
a gift of a fur cap, the kind with heavy ear 
flaps for extra warmth. On his next visit 
to the hunting lodge, he asked the old 
Scot how he liked the cap. 

“I hae no worn it since the accident,” 
was the gloomy reply. 

“What accident?” his benefactor asked. 

“Jock MacLeod offered to buy me a 
drink,” sighed the guide, “and I didna 
hear him.” 


7 7 y 
Woman: My husband keeps dreaming 
he’s a refrigerator. 
Psychiatrist: That’s nothing; a lot of 
people dream they’re something or other. 
Woman: I know, but he sleeps with his 
mouth open and the little light shines in 
my eyes. 
7 7 7 
A beautiful girl was being tried for kill- 
ing her husband. The jurors had retired. 
They knew she was guilty, but they didn't 
want to sentence her because of her beauty 
—yet they feared to face their wives if 
they didn’t. Finally, one of them happened 
to remember that the dead man had been 
an Elk. The problem was solved. They 
passed the sentence: Twenty dollars fine 
for killing an Elk out of season. 
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TRADE PERSONALS 











G. W. Walton 


F. A. Dunigan 


» The promotion of George W. Walton to 
executive vice president of the Ideco di- 
vision of Dresser Equipment Company 
has been announced. In addition to his 
overall administrative responsibilities, 
Walton, as heretofore, will concentrate on 
both domestic and foreign sales. Walton 
was educated at the Rolla School of Mines 
where he studied mining engineering. En- 
tering the petroleum industry 35 years ago 
as an oil company purchasing agent, he 
later served as sales and export representa- 
tive for various oilwell equipment com- 
panies. He was one of the pioneers in ex- 
port sales of oilfield equipment and was 
one of the first to set up headquarters 
abroad. 


) The Weatherford Oil Tool Company 
has announced the appointment of Frank 
A. Dunigan, Jr., to division manager of 
the West Texas and New Mexico division. 
Formerly in charge of public relations, 
Dunigan replaced Todd Antrim who has 
entered business for himself. Dunigan 
started with Weatherford in January, 
1954, advancing successively from Hous- 
ton district salesman to assistant division 
manager of South Texas in June and di- 
rector of public relations in October. He 
is a graduate of Rice Institute with a BA 
degree in economics. 


> Eugene D. Pettler has been named resi- 
dent field engineer in charge of the newly 
formed Seattle district office of CEC In- 
struments, Inc., sales and service sub- 
sidiary of Consolidated Engineering Cor- 
poration, Pasadena, California. Pettler, an 
electrical engineering graduate of Heald 
Engineering College, San Francisco, Cali- 
fornia, joined CEC Instruments, Inc., in 
August, 1953, as a field engineer in the 
company’s Western regional headquarters. 
Immediately prior to joining CEC Instru- 
ments, Inc., he was an engineer for the 
U. S. Naval Civil Engineering Research 
and Evaluation Laboratory, Port Hu- 
eneme, California. 


» The Trane Company of La Crosse, 
Wisconsin, has announced that Fred 
Raible, formerly a Trane sales representa- 
tive in the Pittsburgh office, has been 
named manager of the West Hartford, 
Connecticut office. Raible was a grad- 
uate of the company’s student engineer- 
ing class of 1948 and was assigned to the 
Pittsburgh sales office after completing 
the training program. He received a 
bachelor of science degree in chemical 
engineering from the University of Ro- 
chester before joining The Trane 
Company 


> Recent organizational changes in Car- 
bide and Carbon Chemicals Company, a 
division of Union Carbide and Carbon 
Corporation, have been announced. 
Dr. R. L. Bateman, who was manager, 
fine chemicals division, has been appointed 
to a newly created position as director of 
product development. He will work with 
John A. Field, who was recently made vice 
president in charge of sales development 
and related activities. W. A. Woodcock has 
been appointed manager, fine chemicals 
division, succeeding Dr. Bateman. Dr. 
R. H. Wellman has been appointed man- 
ager, agricultural chemicals division. 

H. E. Klein has been appointed district 
manager of the Kansas City district. Klein 
has been assistant district manager in 
Kansas City. He joined the company as a 
sales correspondent in July, 1947. 

John A. Field has been appointed vice 
president of Carbide. In his new capacity, 
Field will be responsible for sales devel- 
opment and related activities, including 
the company’s fellowships at Mellon 
Institute. He has just returned to the com- 
pany after a six-months leave of absence to 
act as assistant administrator of the Busi- 
ness and Defense Service Administration, 
United States Department of Commerce. 
Field joined Carbide in 1936 as a unit 
foreman in the production of miscella- 
neous new chemicals. 





H. A. Strohman M. W. Brooks 


> H. A. Strohman, assistant regional man- 
ager, eastern region, has been transferred 
from his previous headquarters location 
in New York City to the new Middle- 
Atlantic office of Cummins Engine Com- 
pany, Inc., at Harrisburg, Pennsylvania. 
He will act as Cummins representative in 
Pennsylvania, Maryland, Delaware, south- 
ern New Jersey, the western third of New 
York State, and a portion of northern 
Virginia. 

Cummins has also announced the ap- 
pointment of M. W. Brooks as regional 
manager, mid-west district, central region, 
with headquarters in St. Louis, Missouri. 
Brooks will serve as Cummins representa- 
tive in Kentucky, Southern Illinois, Mis- 
souri, Iowa, Northern Kansas, Nebraska, 
and South Dakota areas. Until recently 
he headed the industrial power division of 
White Motor Company, and previous to 
that he was Cummins regional manager, 
Great Lakes region at Cleveland. 


> The election of William R. Perdue, Jr., 
as director, vice president and treasurer of 
Ethyl Corporation has been announced 
Perdue joined Ethyl in 1950 as general 
counsel. 
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> J. F. Pritchard Company of Kansas 
City, Missouri, has announced the promo 
tion of H. Arthur Martin to executive 
vice president. New vice presidents are 
W. Earl Dunn; H. M. Low; A. Russell 
Young; W. W. Deschner; Karl E. John- 
son, vice president and general manager, 
J. F. Pritchard Company of California; 
and H. R. Oglesby, vice president and 
general manager, Municipal Service 
Company. 


>» Brakesol, Inc., of Oklahoma City, Okla 
homa, has announced the transfer of 
Buford Cranford, 
sales engineer, to the 
Rocky Mountain ter- 
ritory with headquar- 
ters in Casper, 
Wyoming. Cranford 
was formerly head- 
quartered at Fort 
Morgan, and pre- 
vious to that time 
- wr — in the 
: : ahoma territory 
Buford Cranford for several years. His 
experience has been as a consultant on all 
paraffin problems in the oil fields. 






> Welden Martin, vice president and 
general manager of Weatherford, has re- 
sumed his duties in Edmonton, Alberta, 
after a six month’s leave of absence to 
help conduct sales clinics for all of 
Weatherford Oil Tool Company’s 
branches in the U. S. Martin, a graduate 
of Texas Christian University with a 
BBA degree in management, has been 
with Weatherford since 1952. In January, 
1953, he was promoted to the position of 
distribution superintendent. 





R. C. McDonald A. K. Newman 


>» Homelite Corporation, Port Chester, 
New York, has announced the election of 
Richard C. McDonald as vice president in 
charge of manufacturing, and Albert K. 
Newman as vice president, engineering. 

McDonald is a graduate of Michigan 
State College and was formerly associated 
with the Ford Motor Company’s manu- 
facturing division. He joined Homelite as 
a salesman in 1937. 

Newman has been Homelite’s chief 
engineer since 1948. He attended Wash- 
ington and Lee University in Lexington, 
Virginia, and holds a Bachelor’s and 
Master’s degree in electrical engineering 
from MIT. He joined Homelite as project 
engineer in 1942. 


> Weldon L. Porter has been appointed a 
special representative for Welex Jet Serv 
ices, Inc. He will work in Dallas, Texas, 
from the Welex sales office in that city. 
Porter came to Welex from the Hunt Oil 
Company in Dallas where he has worked 
since 1951. Graduating from the Uni- 
versity of Texas in 1940 as a petroleum 
engineer, he served as a production and 
drilling engineer throughout Texas, Louisi- 
ana, Mississippi, and Illinois. 
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» The appointment of Thomas J. Kehoe 
to the position of application engineer with 
Beckman Instruments, Inc., has been an- 
nounced. Kehoe has been for the past five 
years a senior associate with Pomeroy and 
Associates, consulting engineers of Pasa- 
dena, California. Prior to this, he was 
supervisor for eight years with American 
Potash and Chemical Corporation of 
Trona, California. 





> Southern Engine and Pump Company 
has announced the appointment of O. A. 
Johnson as manager of its Edinburg office, 
and the transfer of Cleburne E. McCaslin 
to its sales staff in Edinburg. Johnson was 
previously on the Dallas sales staff. Mc- 
Caslin has been associated with Southern’s 
headquarters in Houston, Texas, for six 
years. 


> Seymour Lester Brown, veteran Mount 
Pleasant, Michigan, employee of U. S. 
Steel’s Oil Well Supply division has been 
named district representative at that city. 
Brown joined “Oilwell” in 1937 at the 
Mount Pleasant store. In 1949 he was 
named district material supervisor at 
Mount Pleasant and in 1951 became as- 
sistant to district merchandise manager, 
the position he held at the time of his 
newest assignment. 


> Kenneth W. Kampman has been ap- 
pointed to the new products department 
of Sherman Products, Inc., Royal Oak, 
Michigan. Kampman joined Sherman after 
20 years in sales and engineering capaci- 
ties with Gar Wood Industries, Inc., serv- 
ing most recently as export sales adminis- 
trator of the Wayne division. In his new 
post he will responsible for development 
of various new products for Sherman. 








KOHLER 
ENGINES 


4-CYCLE+ AIR-COOLED 





..2.5 to 3.6 H.P. 
a See 3.6 to 6.6 H.P. 
Serer 7 to 12 H.P. 
K660 (2 cylinder opposed) 12. to 26 H.P. 


Modern design, air-cooled Kohler Engines 
in sizes from 2.5 to 26 H.P. offer a power 
range to fit all applications requiring a 
reliable and economical power source. 
Kohler branch offices are located in six- 
teen principal cities. Sales and service dis- 
tributors, throughout the country, have 
parts available, are ready to assist you in 
selecting a Kohler Engine best suited for 






















your requirements. Write for information. 


= KOWLE a 
5 Aa 









High-voltage magneto insures quick, all- 
weather starting. Efficient cooling at all 
operating temperatures and speeds. 


Kohler Co., Kohler, Wisconsin « Established 1873 


KOHLER or KOHLER 


PLUMBING FIXTURES e¢ HEATING EQUIPMENT e 
AIR-COOLED ENGINES e 


ELECTRIC PLANTS 
PRECISION CONTROLS 
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W. A. Harries L. R. Chester 


> W. A. (Bill) Harries is president of 
Harries Sales & Rental which has beep 
appointed to represent Goodall Rubber 
Company of Texas in the Permian Basin 
area. Harries is a 1936 graduate of Okla- 
homa University. He worked for Reed 
Roller Bit in Oklahoma City for nine years 
and then joined National Supply in 1945, 
He formed his own company in 1954, His 
headquarters are in Odessa. 


» Gar Wood Industries, Inc., has ap. 
pointed Leo M. Brown assistant to the 
director of sales and advertising. Brown’s 
appointment follows his return to Gar 
Wood after working several months as 
Western sales manager for Galion All- 
steel Body Company. In his new position, 
he will be responsible for sales functions 
involving education, programs, evaluation 
and analysis of the customers and markets 
for Gar Wood products. Brown formerly 
was Sales manager of Gar Wood’s St Paul 
hydraulic hoist division. 


> Melton W. Power has been promoted to 
the position of assistant district manager 
of the Pauls Valley, Oklahoma district of 
Welex Jet Services. Power has been with 
Welex for over four years. Starting as a 
rigger in the company’s field service oper- 
ations, he rose through the positions of 
shooter, senior shooter, and sales engineer 
to his present capacity. 


>» John D. Russell, formerly manager of 
engineering, Joy Manufacturing Company, 
has been appointed vice president, engi- 
neering of the company, with headquarters 
at Joy’s executive offices in Pittsburgh, 
Pennsylvania. Russell has served Joy in 
various engineering capacities since his 
graduation, with a degree in electrical en- 
ginering, from Cornell University in 1930. 


>» General American Transportation Cor- 
poration has announced the promotion of 
Sol Frisch to district manager of the firm’s 
Plate and Welding division, with head- 
quarters in New York. 


> Dr. F. C. Peterson has been appointed 
director of industrial relations for The 
Dow Chemical Company. He will replace 
Luther Evans, now assistant general man- 
ager of Dow’s Texas division. In his new 
capacity Dr. Peterson will coordinate all 
Dow employee activities. He will be m 
active charge of labor relations, salary and 
wage administration, training programs, 
employee benefits, safety and medical 
work. Peterson joined Dow in 1938 as 4 
research chemist. =: 
Evans came to Dow as a chemist In 
1936, and the following year became 
affiliated with Ethyl-Dow Chemical Com- 
pany, an associated company, in Wil 
mington, North Carolina. When the post- 
tion of director of industrial relations for 
the company was created in 1953 he was 
appointed to fill the new post. 
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Ben Hilliard 


R. G. Branch 


» Oil Center Tool Company has _an- 
nounced the appointment of R. G. (Bob) 
Branch as O-C-T sales representative in 
the Corpus Christi, Texas, area. Branch 
was employed by O-C-T recently. He was 
in the sales department at Cameron Iron 
Works for 7 years and at Heep Oil Corpo- 
ration 15 years before joining O-C-T. 


) Ben Hilliard has been appointed to the 
post of division sales manager of Web 
Wilson Oil Tools, Inc. Hilliard has served 
continuously for 20 years in various sales 
capacities for Byron Jackson Company. 
Having served that firm as New York ex- 
port manager for a number of years, 
Hilliard is particularly well known to 
Nomads throughout the world. He will 
headquarter in Los Angeles, California. 


> B. C. (Robby) Robertson, former pur- 
chasing agent for the Kirby Petroleum 
Company, of Houston, Texas, has been 
named district sales manager for Lone 
Star Steel Company’s Houston office. He 
replaced Rufus C. Sommerville. Robert- 
son joined National Supply Company in 
1941. He was a member of the Purchas- 
ing Agents association of Houston for 
three years, and was active in all affairs 
of the local organization as well as the 
Southwest Conference Purchasing Agents. 


>) Fluor Corporation, Ltd., has an- 
nomnced the opening of a Denver, Colo- 
‘ rado, district sales 
office under the 
managementof 
L. O. Calkins, dis- 
trict sales manager. 
Calkins was form- 
erly manager of 
project coordination 
at Fluor’s home of- 
fice in Los Angeles, 
California. William 
Bowles, formerly 
with Fluor’s Hous- 
ton, Texas, district 
sales office has also 
transferred to Denver and will serve as 
district sales engineer. 


L. O. Calkins 


> McCullough Tool Company recently 
announced the appointment of Robert W. 
Chapman as branch manager at their We- 
woka, Oklahoma, branch office. Chap- 
man was employed by McCullough in 
1950, and worked as an operating en- 
gineer at their Oklahoma City branch un- 
til his recent promotion. Prior to joining 
the McCullough organization Chapman 
completed his education in Oklahoma. 


> H. E. Kaye, assistant chief engineer, 
Rollway Bearing Company, Syracuse, 
New York, and Harold R. Swanton, Inc., 
Rollway’s Pacific Coast representatives, 
recently made a 14-day tour of West Coast 
manufacturing centers to survey current 
‘igineering requirements for radial and 
thrust roller bearings. 
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> Iwo new members have been elected to 
the board of directors of the Dow export 
companies, Dow Chemical International 
Limited, Dow Chemical Inter-American 
Limited and the Dow Export Company. 
The new directors, William R. Clulo, 
treasurer and assistant secretary, and 
Jack C. H. Stearns, recently appointed to 
an executive position with the three firms, 
bring the board membership to seven. 

Clulo joined Dow in 1935 as auditor 
and assistant secretary of the Cliffs Dow 
Chemical Company, a Dow subsidiary. 
He transferred to Dow at Midland in 
1940, serving as a supervisor of the ac- 
counting department, and in 1951 was 
named treasurer and assistant secretary 
of the export companies. 

Stearns started with Dow in 1937, hand- 
ling general magnesium sales in the Mid- 
dle West until 1939. For the next five 
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years he served as assistant to the mag 
nesium sales manager and in 1944 became 
manager of ingot sales. He was appointed 
to an executive position with the Dow ex 
port companies in July, 1954. 


> John D. Rogers will serve as enginee: 
on new product developments for the 
Du Pont Company’s petroleum chemicals 
division. Rogers formerly worked with re 
finers on automotive combustion problems 
as an automotive technologist. He joined 
the Du Pont Company in 1951 as a senio. 
engineer at the Petroleum Laboratory at 
Deepwater Point, New Jersey. A graduate 
of the University of Delaware, Rogers re 
ceived his Master’s degree in mechanical 
engineering at Stevens Institute of Tech 
nology and did advance study in thermo 
dynamics at the University of California 
at Berkeley. 


















Galvanized 


COUPLINGS A.P.I. 








1CWHEELING ) 


LINE PIPE COUPLINGS A.P.1. 
Y_” to 12” — Seamless and 
Special Processed — Black or 


PLAIN TUBING COUPLINGS A.P.I. 
1” to 4” — Seamless 
EXTERNAL UPSET TUBING 


%," to 3.” — Seamless 





CASING COUPLINGS A.P.!. 
4Vy” to 133” — Long or Shert 
HYDRAULIC COUPLINGS 
Va" to 4” — Seamless 
REAMED AND DRIFTED A.1.S.!. 
3%,” te 12” — Seamless or 
Special Processed 
DRIVE PIPE COUPLINGS 
¥%” to 12” — Seamless er 
Special Precessed 


Sales Offices in Leading Cities: 


Albany, N. Y.—Albert L. Becker, 434 Clinton Ave. 
Baltimore, Md.—Ted Barto, 2301 No. Charles St. 

Chicago, Ill.—Harry A. Jay, Suite 1090, Old Colony Bidg. 
Denver, Colo.—Earl H. Jones & Co., 1863 Wazee St. 
Detroit, Mich.—Thomas L. Osberger, 10226 Woodward Ave. 
Erie, Pa.—R. J. Maggi, Box 711 

Falmouth, Mass.—Walter S. Bennett, 53 Minot St. 

Houston, Tex.—Henry H. Paris Distributor, Inc., Box 932 

Los Angeles, Cal.—James A. Riordan Co., 1400 Santa Fe Ave. 
Milwaukee, Wis.—M. A. Nelson Co., 3530 N. 41st St. 
Minneapolis, Minn.—Lin J. Krause, 5605 Lyndale Ave. S. 
Narberth, Pa.—J. W. Worthington, 105 Forrest Ave. 
Newark, N. J.—lIra L. Rothenberg & Assocs., 69 Lincoln Park 
New York, N. Y.—Henry Stein, 50 Cliff St. 

Portland, Ore.—Earl H. Jones & Co., 1233 NW 12th Ave. 
Richmond, Va.—P. C. Abbott & Co., 15 E. Franklin St. 

St. Louis, Mo.—Mike A. Boyle Co., 1112-18 Hamilton Ave. 
San Francisco, Cal.—Earl H. Jones & Co., 1150 Folsom St. 
Seattle, Wash.—Earl H. Jones & Co., 819 Thomas St. 
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| Trade Personals 





>» Graver Water Conditioning Company at Denver, Colorado, with L. R. Chester 




























announces the opening of a new Texas in charge as district manager. Chester has 
district office at 5343 McCormick Street, been with Maloney-Crawford five years 
I Houston, Texas, with James J. Hanratty and formerly represented the firm at Okla- 
as manager. Hanratty, who will serve all homa City. 
of New Mexico and Texas except the a 
| northern part of the Panhandle, has been >» Directors of The Chapman Valve Man- 
with Graver for many years. He holds ufacturing Company, Indian Orchard, 
both chemical engineering and business Massachusetts, have elected Ernest Coch- 
administration degrees. ran, formerly executive vice president, to 
the office of president and general manager 
> Laurance H. Cooper has been named of the company, succeeding John J. 
president of Hall-Scott Motors Company, Duggan, recently deceased. Cochran has 
| following the —— separation of the been connected with the company since (1) 
| pioneer engine building firm from the 1916, and has served in many capacities. 
; ACF-Brill Company. J. D. Towne re- He has served on the board of directors D. S. Permar E. C. Brekelbaum Pe 
mains as vice president of ions. si 1943, es ; 
i ep of operations — the same meeting, Harelé G. Dickey, >» Le Roi division of Westinghouse Air use 
} >» Maloney-Crawford Tank and Manu- president of Moore Drop Forging Com- Brake Company in Milwaukee, Wisconsin, 4 
facturing Company of Tulsa, Oklahoma, pany, Springfield, Massachusetts, was has named Don S. Permar to the newly witk 
has opened up a new district sales office elected to the directorate. created post of field sales manager. Permar 
will have overall responsibility in manag. proc 
= — = __ing the Le Roi field sales organization. He pro 
| was formerly sales manager of stationary the 
| air compressors. He served for five years clos 
| in the Army Air Force after attending feat 
Carnegie Institute of Technology. He | 
joined Westinghouse Air Brake as a pneu- 
matic engineer in 1945, in 1946 became (2) 
a special representative for the industrial B 
| products division. a ni 
in | 
>» E. C. Brekelbaum has been appointed and 
assistant to the general manager of The clea 
Thew Shovel Company, Lorain, Ohio. lati 
Brekelbaum will assume administrative is a 
status and will have general authority on ran; 
matters pertaining gener engineer- dia 
e ing and quality control, covering the com- clea 
from air, steam and pany’s line of — power shovels and mu 
e cranes. He joined Thew in 1952 as direc- res 
other gas discharges tor of methods after 17 years of associa- oa 
tion with Harnischfegar Corporation of ope 
Milwaukee, Wisconsin. He is a graduate be | 


of Stanford University and is a registered 
professional engineer. 





Pulsation and 7 
Vibration . —  F 







in gas 
and air piping 





K. O. Williamson J. D. Drew 


>» Appointment of Kenneth O. William- 
son as Marion-Osgood-General sales mat- 
ager has been announced by Marion 
Power Shovel Company. Williamson 1s 
expected to concentrate his activities on 
the sale of Marion-Osgood-General ma- 
chines in sizes of 4 cubic yards and under, 


BURGESS - MANNING 


— or spark arresting — or surge control through distributor organizations through- 
— are ee to ew a — or water separating. out the United States and Canada. He has 
your specific noise or pulsation problem. Others, which ere primarily designed to been associated with The pe ry 
They are available in many different stop line surges set up by compressors, pany, which became a subsi pal 
basic types for arresting intake and pumps, blowers, etc., will effect note- Marion Power enedig A ge sae | a“ ma 
exhaust noises, some of which may in- worthy savings in piping, repairs and ae vee since | , Starting 
tegrally incorporate such additional fea- maintenance, and permit accurate flow production department. 
tures as air cleaning — or heat recovery readings. 


> The Oster Manufacturing Company of 
Cleveland, Ohio, announces* the appoint 


There is no obligation for recommendations. ment of John H. Drew as its represents 





yp Send us a description of your problem. tive in the Mid Continent oil field terti- 


BURGESS-MANNING: COMPANY 


tory (Texas, Oklahoma, Louisiana, and 
Arkansas). Drew joined Oster in 1953 and 
| has been a sales trainee for the past two 
| years. He served two years in the — 
Engines ring ; i ; = conflict as a fire control radar man. Fri 
Cnagin 705 East Park Avenue, Libertyville, Illinois | | to his Army service Drew attended Kent 
Delies Chicago | State University. 
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@ Machinery 
@ Supplies 
@ Services 


(1) RECORDER INK 


A new general purpose ink has been 
developed by The Foxboro Company for 
use with the company’s industrial record- 
ing instruments. Designated as Type 1500 
ink, it was especially formulated for use 
with Foxboro pens and Humitex charts to 

roduce the sharpest possible record of a 
process variable. Containing no sediment, 
the new ink is smooth flowing, will not 
clog the pen, and dries quickly without 
feathering the chart. 


Circle number (1) on reply card. 
(2) GAS CLEANER 


Blaw-Knox Company is manufacturing 
a new type of gas cleaner which is lower 
in height than a conventional scrubber 
and available in smaller capacity sizes. The 
cleaners are designed for district gas regu- 
lating and distribution points where height 
is a limiting factor. Sizes of the cleaners 
range from 8 inches to 30 inches normal 
diameter, The smallest conventional 
cleaner is 12 inches diameter. The maxi- 


‘mum gas capacities at 30 psig operating 


pressure run from 7000 up to 205,000 cu ft 
per hour, with more capacity at higher 
operating pressures. The new cleaners can 
be constructed for’ any pressure required. 


Circle-number (2) on reply card. 





New Royal Master nylon tubeless tires introduced by United States 
Rubber Company is being tested in airplane dynamometer room 
wheré tachometer measures revolutions per minute. To test per- 
formance of the tire, engineers used high-speed 10-ft wheel. New 
Premium tire is designed to give protection at sustained high 
speeds, has scuff-proof whitewalls and special tread for traction 
and braking power. 


For more information on items described 


here in brief, use the handy reply card 


and circle the corresponding numbers 


(3) G-29 CATALYST 


The Girdler Company reports that in 
recent commercial tests its G-29 catalyst 
has demonstrated significant economic 
advantages over similar nickel base cat- 
alysts. The catalyst contains approximately 
27 per cent nickel that becomes active in 
the reforming of hydrocarbons at tem- 
peratures of 1100 to 1850 F. It is em- 
ployed in the production of ammonia syn- 
thesis gases, controlled atmospheres and 
carrier and fuel gas, and for the dissocia- 
tion of ammonia. 


Circle number (3) on reply card. 


(4) GAGE PRESSURE 


Taber Instrument Company’s Teledyne 
bonded strain gage pressure transmitter 
is said to provide a high standard of ac- 
curate and dependable transmission of 
pressure information from a remote or 
hazardous location to a central control 
room which may be several thousand feet 
distant. Used in combination with suitable 
self-balancing potentiometer type re- 
corders, controllers and valve systems, the 
Teledyne will control pressure of chemical 
and similar processes. Recorder can be 
equipped with electrical contacts for actu- 
ating alarms. 


Circle number (4) on reply card. 
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(5) ELECTRIC PLANT 


An improved series of compact 
cylinder, air-cooled electric plants wit! 
capacities up to 2200 watts is now i! 
production by Universal Motor Com 
pany. These new models include many 
internal improvements, resulting in 15 
per cent greater capacity with a 60-lb re 
duction in weight. Offered in both de and 
ac, they are of a popular size for users re 
quiring an ample source of power for both 
lighting and operating electric motors 
Universal offers various types of controls 
from manual rope-pull starting to electric 
starting, and full automatic control wher« 
the plant automatically begins operatior 
when 40 watts or more is turned on. 

Circle number (5) on reply card. 


(6) ROTARY PUMP 


Harley Sales Company has developed a 
variable-speed rotary pump for pipe lin 
scrapers and pigs that will force them 
through the pipe lines under condition 
which vary greatly. The machine is 
model VG4D (36-hp) Wisconsin ai! 
cooled, heavy-duty engine connected to a 
high-pressure Roper rotary pump throug! 
an industrial transmission. with three for 
ward speeds and a reverse. 


Circle number (6) on reply card. 





Empty oil cans speed through the juncture of chutes inbound from 
two railroad cars, reducing a major bottleneck at the Shell Oil 
Company plant in Sewaren, New Jersey. The “unscrambler’s” in 
ventor, Mechanic George Radich, watches the rotating turntable 
(foreground) as it moves upright tins into single stream en route to 
the canning machine. Shell is willing to license its manufacture, and 
predicts a big future for this production booster. 


E-37 














New Equipment 








The Texas Company’s largest submersible compressor barge, the 
“Vietti,” has been placed in operation at the Caillou Island field, 
Louisiana, to compress low pressure natural gas from tank bat- 
teries for transmission to and processing at the Paradis gasoline 
plant. The Vietti compresses gas in three stages with six compres- 
sors totaling 3960 hp. All valves in the gas piping are Rockwell- 
Nordstrom lubricated valves. 


(7) COIL INSULATION 


A coil insulation said to have 50 per 
cent longer life than conventional systems 
is available on General Electric induction 
motors of 100 to 3000 hp rating. De- 





= 





scribed by G-E engineers as the most 
significant development in form-wound 
insulation in 50 years, the new Polyex in- 
sulation increases dielectric strength by 
50 per cent and mechanical strength by 
600 per cent. Materials in the insulation 























ae ce igs 


Foster trainer-mounted hydraulic tubing is shown loaded, ready 
for transit. Foster Cathead Company, Wichita, Fallas, Texas, has 
announced that in recent demonstrations using regular well servic. 
ing crews, new achievements in speed with safety were accomp. 
lished. Average time for break out with the Foster tong was 7 
seconds and the joint make up average was 5 seconds. Demonstra- 
tions were on wells from 4500 to 13,000 ft. 


system are natural insulators in them. 
selves, the engineers said. Previous systems 
have had cotton or paper bases, which in 
themselves are not insulating materials, 


Circle number (7) on reply card. 
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'™* PARTS CLEANER 
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y. Va) inches 


from floor 


* 
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Designed for utilization of small 
working area with volume clean- 
ing capacity — unobstructed sides and 
front for ease of operation. 


EXTRA FAST — EXTRA SAFE 
EXTRA ECONOMICAL 


The super agitation created by the 
Turbo-Blast impeller is equal to vig- 
erous hand-scrubbing action. Cleaning 
time is reduced as much as one-half in 
most applications. With a Turbo-Blast 
machine any parts-cleaning problem 
fades away, and valuable time is 
saved for more productive work. 









Available in sizes 
from 20-gallon capa- 
city to large con- 
veyor-type systems. 
Manufactured by 


STORM-VULCAN INC. 


2225 Burbank Street ©@ Dallas, Texas 


WRITE FOR 
COMPLETE 
CATALOG! 
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DU 
Maintenance 
ENGINEERS 





DO YOU KNOW WHY 
V-BELTS SHOULD BE 
MATCHED VERTICALLY? 





While there is always a “sag error” in 
belts matched like this... 








‘There can be no “sag error” in belts matched like this. 















(Sales Plug: We don't match the sag. Durkee-- 
Atwood vertical matching means perfect matching 
with each belt tested individvally to guarantee 


matchability). 
See your D-A distributor or write WRITE FOR 


Dept. PE-2 for catalog that includes FREE 
conversion tables, engineering data, CATALOG 


latest Rubber Manufacturers Associa- 
DURKEE 


tion horsepower ratings, drive selec- 
tions and helpful Do's and Don'ts of 
V-BELTS 








V-belt operation. 


DURKEE-ATWOOD CO. 


MAin 0441 « Minneapolis 13, Minnesota 
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New Equipment 


(8) DRILL TUBING 


Web Wilson Oil Tools, Inc., has devel- 
d Type BDF drill tubing tong to meet 
the increasing demand for a safe efficient 
tong for handling drill tubing in slim hole 
rograms. Although designed specifically 
for drill tubing, this new tong also operates 
rfectly on regular tubing and _ small 
diameter casing. Each of the four die slots 


oo 








contains two Web Wilson 5%-in. tong 
dies, making a total of eight dies, with 46 
inches of pipe-contacting surface by the 
dies. This large area of die contact was 
designed to insure a quick, uniform grip to 
avoid crimping even when used on thin- 
wall, light-weight tubing. 
Circle number (8) on reply card. 


(9) WELDED GRATING 


Dravo Corporation, machinery division, 
Pittsburgh, Pennsylvania, announces the 
addition of a new type of welded grating 
to its line of grating and stair treads. 
Known as Tri-Forged welded grating, 
product is of all-welded, one-piece con- 
struction with rectangular openings. Tri- 
Forged grating supplements the com- 
pany’s line of Tri-Lok interlocked grating. 


Circle number (9) on reply card. 


(10) VOLT-OHM-MILLI- 
AMMETER 


A new volt-ohm-milliammeter has a 
combination of functional ranges that 
covers a variety of electronic test meas- 
urement applications, savs the manufac- 
turer, Weston Electrical Instrument Cor- 
poration. Known as Model 980, the in- 











strument has a dc sensitivity of 20,000 
ohms per volt and an ac sensitivity of 1000 
$ per volt. Accuracy is 2 per cent dc 
and 3 per cent ac. Range and functional 
Switching is greatly simplified by use of a 
single dial for all ranges and functions. 
Circle number (10) on reply card. 
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For longer service 


JUEKIN" ATLAS” 


CHROME CLAD 
OIL GAGING STEEL TAPE 


Extra-Duty Line — 50% heavier than standard. 
Chrome Clad non-glare, durable finish is corrosion 
resistant — will not crack, chip, peel. 

Jet Black Markings stand out against chrome 
white background. 

Also available in black finish with Bright Markings 
for use in light oils. 

“Instantaneous” Reading. Graduations extend to 
edge of line. 


Long Extra-Leverage Handle with “‘line locking” 
feature. 





Case-hardened Frame for longer wear. 


Solid Brass 20-ounce Plumb Bob penetrates 
heavy oils. 


Proved in actual use under all gaging conditions. 


BUY /UFKIN 


TAPES * RULES * PRECISION TOOLS 
FROM YOUR SUPPLY HOUSE 


340 THE LUFKIN RULE CO. — SAGINAW, MICH. * NEW YORK CITY ° BARRIE, ONT. 





NICHOLE Ya 


for every plant appli tion 










Send for Nicholson catalog 953. This 
32-page standard reference on ad- 
vance-type trapping of steam, air and 
other mediums contains: installation 
diagrams, charts for determining trap 
sizes, and advice on specific problems. See 
why leading plants are increasingly stand- 
ardizing on Nicholson traps for increased 
production and minimum maintenance: 
thermostatic (illustrated) and metal expan- 
sion for pressures to 250 Ibs.; weight 





OS 
Eee 


| Send far Help| | Booklet ik saci 


and piston-operated, to 1500 Ibs. 






— 
> ae”, 


W.H Nic “ 
NICHOL Ss 
WIKES-eagee © CO. 
+ PA 


Ua. NICHOLSON Yuu 


TRAPS - VALVES - FLOATS 


217 Oregon Street, Wilkes-Barre, Pa. 
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New Equipment 


(11) ROTARY PUMP 


Lindquist positive displacement rotary 
pump, shown in top photo, incorporates 
new design that is said to make for greater 
efficiency and economy at approximately 
one-half the cost of comparable pumps. 
Bottom left photo shows end view with 
rubber impellers exposed of model having 
high pressure eight-hole flange. Rubber 
impellers are removed in right photo. 











Made in a range of sizes to handle all 
types of liquid solutions with capacities 
up to 2200 gpm and pressures up to 1000 
psi, they will pump water to high viscosity 
fluids and solids up to 78 per cent. Pump 
action will not break up semi-solids or 
aerate liquids. Lindquist pumps are fully 
reversible. 


Circle number (11) on reply card. 


(12) SPECIFIC GRAVITY METERS 


A new line of specific gravity meters 
for liquid solutions, mixtures and slurries 
has been announced by the Bristol 
Company. 

These meters operate by comparing the 
pressure necessary to displace a given 
head of the sample liquid in a bubbler 
pipe, with the pressure necessary to dis- 
place an equivalent head of water. The 
instruments used for this purpose can be 
calibrated directly in terms of specific 
gravity. and can be used for any liquid 
into which a bubbler pipe can be inserted. 
Meters, factory calibrated for the liquid 
in question, use a mercury meter body and 
a standard Bristol Series 500 recorder. 


Circle number (12) on reply card. 


(13) TIPS ON LINERS 


National Supply Company has pub- 
lished a tip sheet on means of getting the 
maximum life from liner packing. Five 
steps are listed with a cutaway drawing 
and photograph showing critical points. 


Circle number (13) on reply card. 


(14) SURVEY METER 


Tracerlab has designed SU-14 alpha 
beta gamma survey meter, a lightweight, 
portable, waterproof instrument, which is 
suited for use both as a radiation dosage 
rate meter and as a monitoring instrument. 
The instrument is available with a choice 
of two Geiger tube probes, both of which 
have 3-foot retractile rubber-covered 
cables. The side window probe has a slid- 
ing shield for the selective monitoring of 
medium energv beta particles or gamma 
rays. A thin end-window probe allows the 
monitoring of low energy beta emitters. 


Circle number (14) on reply card. 








Another Job Done Better ~ 
With The ALL-NEW 
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Here’s the vehicle that takes men and tools 
to the job when nothing else can—the all- 
new 4-Wheel-Drive ‘Jeep’. With the extra 
traction of its 4-wheel-drive, the ‘Jeep’ goes 
through mud, sand, snow and roadless 
country .. . saves time when time counts 
most. It is good business to own the all-new 
‘Jeep’ . . . and good insurance of getting 


“GO-ANYWHERE” 
a 

through to the job every day in the year. 
Get all the facts about the all-new ‘Jeep’. 


WILLYS MOTORS, INC. 
TOLEDO 1, OHIO 


‘JEEP’ © 4-WHEEL-DRIVE TRUCK e 4-WHEEL-DRIVE STATION WAGON e 4-WHEEL-DRIVE PANEL DELIVERY 


THE WORLD’S MOST USEFUL VEHICLES 
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(15) PIPEMASTER VISE 


Erie Tool Works announced its new 
Pipemaster vise which automatically aq. 
justs on pipe from ¥% to 212-in. and clamps 
on it with less than one turn of the screw, 
Other features are the 3-way, long, tool. 
steel top jaw with milled teeth, reversibje 
long, tool-steel jaws, and vertical benders 
on both sides of the vise base. 


Circle number (15) on reply card, 


(16) JET GUN 


A newly engineered 4-in. jet perforat. 
ing gun has been introduced by The Weg. 
ern Company. More than one year in de. 
velopment, the gun involves a new prin. 
ciple in positioning the jet charges within 
the gun. The new positioning is said to 
provide a more effective utilization of the 
jet force, and also to shorten the lenoth 
of the prima cord between charges, which 
permits the use of a larger jet charge than 
has been the standard in 4-in. jet guns, 


Circle number (16) on reply card. 


(17) LIGHTING UNITS 


Safe Lighting, Inc., has developed the 
first and only explosion-proof lighting 
units ever to be approved by the Under. 
writers’ Laboratories for use in hydrogen 
areas. These units operate with a self. 
contained air pressure which eliminates 
all breathing and seepage of gases which 
can cause interior explosions. Such re- 
fining processes as platforming. hvdro- 
fining, catforming, unifining, houdriform- 


ing, etc., all require the use of hvdrogen 
gas which is classified by the National 
Electric Code as a- Class I, Group B 
hazard. Heretofore, no lichting unit has 
ever received Underwriters’ approval 
higher than Class I, Groups C or D. 
Circle number (17) on reply card. 


(18) READOUT SYSTEM 


The new Fischer & Porter Automatic 
Press-I-Cell Logger simultaneously sam- 
ples up to 200 pressures with accuracy of 
one part in 2000 or higher, and digitally 
records them. Pressure magnitudes are 
automatically converted into digital form 
for recording as a tvpewritten column log 
and as a punched tape. The output may be 


fed directly to computers or card punch 
equipment without intermediate tape stor- 
age of data, when the typewritten log 
not required. Readout cycle (from pres 
sure sensing to typewritten log and 
punched tape) is completed in a little over 
60 seconds, and the equipment 1s i 
mediately in position to begin the next 
cycle. Shorter readout cycles are possible. 





Circle number (18) on reply card. 
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(19) TUBING BLOCKS 





(23) GAS-FIRED HOMOCARB 


New Equipment 
(25) HEAT EXCHANGERS 











Ss ne : : 
lly a. A new line of 65-ton tubing blocks, de- Leeds & Northrup has announced the A new line of semi-standard heat ex- 
clamps signated Type D, is now in production by extension of its Homocarb furnace line to changer units designed to meet a wide 
screw The Guiberson Corporation. Built short include a gas-fired model, made in eight variety of heat-transfer problems has been 
s, tool. and compact, these tubing blocks fall fast sizes, with work spaces from 15 by 18-in. announced by Downingtown Iron Works, 
ersible and won't foul up. Sheave bearings are to 25 by 48-in. The furnaces are vertical, Inc. Production has been set up to provide 
enders heavy duty cylindrical roller bearings and batch type units, identical with other shipment of these units within two or three 
hook bearings are heavy duty tapered Homocarb furnaces except for method weeks, the manufacturer states, but nu- 
rd : of firing. The burners are tangential to merous optional design features may be 
° the combustion chamber; number of specified. _ The semi-standard units are 
burners depends on furnace size. Burners available in stainless steel or carbon steel. 
rf are luminous-flame type, and the use of Other alloys are also available, though 
Wet these burasss, with — by 5 ia require a longer time for de- 
ms uration-Adjusting Type tem- . 
Bes perature control, produces a long flame Circle number (25) on reply card. 
an which wraps around the furnace retort. 
be The retort thus becomes a single radiant (26) COMPRESSORS 
ithe tube, supplying a uniform wall of heat A fully illustrated booklet describing 
‘on around the work chamber. Phrenic a Model TLA two-cycle gas 
. . 5 engine-driven compressors has been re- 
an Circle number (23) on reply card. leased by Clark Brothers Company. 
Three models, 2000, 2350, and 3300 bhp, 
we (24) DUAL STRING PACKER are illustrated in a variety of photo- 
ard. Brown Oil Tools, Inc., has introduced a graphs and drawings. Tables give dimen- 
new SOS detachable dual string packer. sions and specifications. 
“_ With it, age —— — is a _ pulled Circle number (26) on reply card. 
ed t ‘ separately without the usual dual string 
lighting ne clamps and extra handling equipment. It (27) ‘T’ LINE MOTORS 
Under. ae permits permanent completion of lower A complete new line of industrial direct- 
‘drogen an zones with a full opening string with mini- current motors, the new Super ‘T” line 
a_ self. se .. mum or no tubing weight. The possibility motors, has been introduced by the Re- 
er fe of complicated fishing operations is said to liance Electric and Engineering Company. 
Ic be eliminated. Packer is run in with one Dynamic response formerly found only 
uch te- string, then the second string is run inde- in specially designed machines is a fea- 
hvdro- pendently and automatically latches into ture of the motors. They are described as 
racial roller thrust bearings. Blocks are avail- and packs off in the packer without ro- producing the fastest and most accurate 
‘droven | able with double or triple 24-in. sheaves tation. A 40 deg concave surface at the response ever Offered in a standard design 
ational grooved for 34, % or 1 in. line and may be top of the packer guides the string into motor. Motors are being produced in the 
roup B : : i i uplex place and only right hand rotation is re- sizes from 20 to 100 hp, and the range 
obtained with spring hook, spring dup ; : d 
init has hook or spring triplex hook. The hook quired to release the string. will be extended upward and downward. 
wane swivels freely or locks in any one of — Circle number (24) on reply card. Circle number (27) on reply card. 
: positions and is especially engineered for ; 
ard. space saving and safety. 
Circle number (19) on reply card. "ical tae ~ ee 2 
wnat | Of) SED VARATCE one, | The Completely NEW * 
sam- evelan rm a ear 
the of | has published Bulletin K-100 on its speed omp ere Y 
digitally variator. The three-color bulletin de- 
des are | scribes the workings and advantages of More Rugged-Th an-Ever 
al form the unit and suggested applications. Cut- 
imn log | aWay pictures and diagrams illustrate the ® 
publication. 


may be 





Circle number (20) on reply card. 


(21) ROTOCYCLE METERS 


A new series of stainless steel Rotocycle 
meters designed especially to handle cor- 
tosive liquids has been introduced by the 
Meter and Valve division of Rockwell 
Manufacturing Company. The new series 
of meters includes 2-in., 100 GPM and 
3-in., 200 GPM bulk plant models and 
2-in. pipe line models. All wetted meter 
parts are made of type 316 stainless steel. 
Bushings are of hard carbon, ball bearings 
of stainless steel. Other new features in- 
clude a new optional meter-strainer ar- 
tangement, a new style temperature com- 





MODEL CJ-5 


pensator and a new vapor seal and adapter. NEW, fully-boxed, front cross-member adds to the carrying strength, rigidity 
Circle number (21) on reply card. and rugged endurance of the frame. 
NEW, sturdier body design with sheet metal flanged and overlapped for 


(22) COOLING TOWER FAN 


A new blade design is now being used 
by the Hartzell Propeller Fan Company, 
for Hartzite plastic cooling tower and 

ing exchanger fans in 14 to 22 ft. diam- 


extra strength . . . center mounted to relieve road strain and for even 
greater sturdiness. 
larger windshield has approximately 100 sq. in. of additional glass 
area and folds on stronger hinges. New streamlined hood offers in- 
creased visibility. 
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THE ACME 
OF ACCURACY 
IN ACTION 


WILD T-1 OPTICAL 


REPEATING TRANSIT 


Rugged, compact design... 
with 20 years of proven service 
under tough field conditions. 


Both circles read from one single 
position through microscope along- 
side telescope eyepiece. Optical 
micrometer eliminates possibility 
of reading error. Illumination is 
provided by daylight mirror or 
battery attachment for night, 
underground or mine work. 
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WILD surveying instruments, inherently 
accurate, are Swiss precision designed 
for stability under adverse conditions, 

for sturdiness, and for ease in operation... 
they provide lasting trouble-free service. 


« 
For details phone or write for Bkit PT-2 
« 
Full Factory Service by Specialists 


WILD HEERBRUGE 
INSTRUMENTS INC. 


MAIN & COVERT STS., PORT WASHINGTON, N. Y 
POrt Washington /-4843 
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New Equipment 
(28) CENTRIFUGE 


A new model, hand-driven centrifuge 
for determining (Byasic (S)ediment and 
(W)ater in crude ou has been announced 
by W. H. Curtin & Company. Known as 
the Series 53, the new centrifuge incor- 
porates many new improvements and fea- 
tures over earlier models, one of which is 
a weight reduction of approximately one- 
third gained through the use of aluminum 
castings. The new model has shipping 
weight of slightly under 7 lb (net weight 
of 5% lb; old model had net weight of 
around 8% lb.) Curtin engineers say- the 
new machine meets a long-felt need of 
gagers for a light weight, yet ruggedly 
constructed, heavy-duty type machine for 
field use; simple in design and requiring 
no special care for continuous service. 

Circle number (28) on reply card. 


(29) NEW BOILER DESIGN 


Introduced recently was Brown Fintube 
Company’s new boiler which uses in- 
ternally finned tubes to produce greater 
capacity and efficiency in less space. The 
internally tinned tubes are said to produce 
a fire-side to water-side surface ratio of 
about 3 to 1; as compared to fire-side to 
water-side ratio of only | to 1.1 for plain 
bare tubes. In addition, the internal fin- 
ning is designed to increase the turbulency 
of hot gases, and bring them into inti- 
mate contact with heat transfer surface. 


Circle number (29) on reply card. 


(30) GASOLINE ENGINE 


The new 140-hp International Black 
Diamond 264, a high torque, valve-in- 
head gasoline engine, said to provide ex- 
ceptional power output and fuel economy, 
has been introduced as optional equipment 
for five International R-160 series truck 
models by International Harvester Com- 
pany. Designed to power trucks in the 
14,uU0 to 17,000 pounds GVW range and 
highway tractors rated at 29,000 pounds 
GCW, the six-cylinder BD-264, incorpo- 
rates advancements in engine design. 

Circle number (30) on reply card. 


(31) CHEMICAL PUMPS 


BJ Chemical Pumps, a new addition to 
the Byron Jackson line, have just been 
announced. These pumps were specifi- 
cally engineered for handling acids and 
other corrosive chemicals. Four basic 
pump sizes, available in various motor and 
impeller combinations, cover a capacity 
range from 20 to 400 gpm. 


Circle number (31) on reply card. 
(32) UREFOAM 


Altas Mineral Products Company an- 
nounces the development of a series of 
foamed-in-place insulation, flotation and 
Structural reinforcing cellular products. 
which are adaptable for many specific end 
uses range in density from 2.5 to 20 lb per 
cu ft and can be either rigid or flexible. 
Called Urefoam, the product is supplied 
as a two package unit which can be mixed 
on the job to produce foams. 


Circle number (32) on reply card. 


(33) 2-WIRE THERMOCOUPLE 


A new two-wire thermocouple, encased 
in stainless steel tubing, has been intro- 
duced by the Industrial Division of Minne- 
apolis-Honeywell Regulator Company. 
The new device is available with either 
of two types of terminal heads: An open 
head assembly or a screw-cover head. 
Lengths of the thermocouple range from 
6 inches to 60 inches. 


Circle number (33) on reply card. 





(34) THERMOMETER 


Accurate readings of process Changes 
can now be obtained in the field with the 
same ease and economy as pressure read. 
ings as the result of the development of a 
new all stainless steel bi-meta! dial ther. 
mometer by Manning, Maxwell & Moore 
Inc. Designed to assure high accuracy in 
readings, these thermometers are cop. 
structed with a new, anti-parallax Maxi. 
vision dial. Graduations are carried on a 
raised ring, set close to the cover glass 
with the index-type hand at the same level, 
thus overcoming perspective effect on 
pointer above dial and practically elimip. 
ating chance of error due to parallax, 

Circle number (34) on reply card, 


(35) WELDER 


The Lincoln Electric Company has 
introduced a new universal, combination 
arc welder which provides a choice of 
either ac or dc welding current. The new 
machine, called the Idealarc, is said to 
provide an ideal type of welding arc for 
every type of manual welding application, 
permitting selection of either ac or dc and 
either a soft or forceful arc. The machine 
is available in several combinations. It 
can be obtained as an ac welder without 
the de current. To this unit a de package 
can be attached in about one hour when- 
ever desired. It is also available as a com- 
bination ac and dc machine with selection 
of either current made through a simple 
twist of a switch handle. Different output 
capacities of dc and ac can be combined 
to fit the machine to the job requirements, 
The Idealarc is said to present a unique 
opportunity for welders to select proper 
welding arc for application. 


Circle number (35) on reply card. 











Eliminate Costly 
PARAFFIN Removal 
Methods with... 


HOLDS PARAFFIN 
IN SUSPENSION 


from 


FORMATION to REFINERY 


BRAKESOL is ECONOMICAL, prevents 
or removes Paraffin from the tubing, 
flow lines, tank bottoms and pipe lines. 
Effective on both asphalt and mixed 
base paraffin. 





BRAKESOL is 
SAFE, won't harm 
skin; fire hazard 
is minimized. 
Sold only through 
supply stores. 
Complete service 
supplied by our 
Sales Engineers. 
Contact your local 
supply store. 


WRITE FOR FREE 
DESCRIPTIVE FOLDER 


BRAKESOL, Inc. 




















P.O. Box 3808 Oklahoma City, Oklo. 
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(36) DRILLING RIG 


A highly mobile trailer-mounted rotary 
drilling rig incorporating the double trailer 
Lee C. Moore heavy-duty 91-ft mast set 

where one trailer carries mast, sub- 
gructure, walkway, and rotary table has 
been introduced by the Hose-Austin Drill- 
ing Corporation. Twin Caterpillar D337 
engines, rated at 450 hp intermittent, com- 
pounded with Alamo drive transfer power 
through an Emsco GB-250-T torque con- 
verter get a rating of 350,000 lb with 
racking capacity ot 72U0 ft ot 4%-in. drill 
pipe. Two additional Cat D337s, rated 320 
hp continuous, power the independently 
driven 7% by t4-in. pump. This rig with 
auxiliaries is suitable for conventional ro- 
tary drilling in depth range 3000 to 7000 
ft, well workover jobs to depths of 12,000 
ft, and slim hole drilling to 10,000 ft and 
is 30 designed that it will load out in 8 
trucks, including 2 loads of drill pipe, and 
requires only about 45 hours of set up time 
on location. 


Circle number (36) on reply card. 


(37) PUMPS 


A new series of high pressure, high 
volume pumps for oil recovery and in- 
dustrial service has been introduced by 
Ajax Iron Works. Featuring a vertical tri- 
plex design with a 5-in. stroke, the Series 
TP-5000 pumps are available in 11 plunger 
sizes with a maximum capacity of 8850 
barrels per day. The vertical construction 
offers more hydraulic power per square 
inch of floor space; accessibility of sec- 
tionalized fluid end for ease in mainte- 
nance; and reduced wear on packings, 
crossheads, crosshead guides, plungers and 
bushings. 


Circle number (37) on reply card. 


(38) CONTROL UNITS 


Two new instrument lines—termed 
Speedomax Type H controliers and series 
6V proportional-control units—are an- 
nounced by Leeds & Northrup Company. 
Both are mounted in the Speedomax case 
when the equipment is to be used for pro- 
portional control. The control unit is also 
made as a separate instrument for use with 
the Company’s Speedomax type G and 
Micromax controllers. L&N _ describes 
these as compact controllers, recorders or 
indicators, and companions to the larger, 
more versatile Speedomax type G intro- 
duced in 1946. Somewhat less than half 
the size of the G, they are offered to meet 
the needs of “many present users of high- 
grade electronic instruments, as well as of 
many who haven’t formerly been able to 
justify such instrumentation.” 


Circle number (38) on reply card. 
(39) CONTROLLER 


An indicating controller in the low price 
range for use on simple industrial proc- 
esses has been designed by The Foxboro 
Company. Designated the Model 41A 
pneumatic controller, it replaces the 
earlier model 41, providing sharp on-off 
or narrow band proportional control of 
such variables as temperature, pressure, 
liquid level, and humidity. “Left-io-right” 
indicating scale with white-on-black nu- 
merals and graduations has been length- 
ened to five inches, improving readability 
and accuracy. Internal components, many 
of them standard Model 40 parts, have 
been rearranged to simplify routine in- 
strument maintenance. Although case size 
is only 11% by 9 by 4% inches, standard 
Foxboro measuring elements are accom- 
modated. 


Circle number (39) on reply card. 


New Equipment 
(40) STEEL GRATINGS 


Grating Department, Blaw-Knox Com- 
pany has added to its line of electroforged 
Steel grating, four new designs of alumi- 
num grating. Especially applicable where 
dead weight and corrosion present design 
problems, aluminum grating is available in 
rectangular, diagonal, super safety and 
radial types. The rectangular type, which 
is recommended for all ordinary uses, can 
be supplied with any opening ranging from 
¥% inch to 6 inches with any cross bar 
spacing from % to 8 inches. The inter- 
locked super safety grating is made with 
3/16 inch bearing bars spaced 1 or 1% 
inch apart and cross bars 2 inches cente! 
to center. The diagonal grating is also 
made with 3/16 inch bearing bars, spaced 
1 or 1% inch apart and cross bars 2 inches 
center to center. Radial grating, for cir- 
cular walkways, is made to size. The bear- 
ing bars are placed radially and the cross 
bars are curved. 


Circle number (40) on reply card. 


(41) CASING HANGERS 


The Burns Tool Company has an- 
nounced a new casing hanger said to 
eliminate casing overlap, thus saving miles 
of pipe. This patented casing hanger is de- 
signed to suspend pipe in perfect alignment 
and its slip design has no drag springs. 
Burns casing hangers are said to greatly 
reduce well-completion costs and are now 
available in all popular sizes. The “secret” 
of Burns casing hanger rests on the slips. 
Instead of the conventional tapered cone 
used to force slips outward, the Burns 
patented construction provides specially 
broached single plane runners on which 
slips travel with a full 100 per cent backup 
contact at all positions. 


Circle number (41) on reply card. 




















The Oil Industry's 
Oldest 
Engineering Publication 


It’s The Petroleum Engineer, read and 
telied upon by operating men through- 
out the U. S. and fifty-one foreign coun- 
tries. The specialized editions of Drilling 
and Producing, Refining and Petrochem- 
ical, Oil and Gas Pipelining and the 
Management Edition’s all-industry cover- 
= are prepared especially for operat- 
ig men. 


Scan carefully the copy in your hands, 
note the calibre and “personal assist- 
ance” value of its contents. 


Subscribe today at the low industry 
rates of $2 a year or $4 for 3 years for 
either Drilling and Producing, Oil and 
Gat Pipelining or Refining and Petro- 
chemical. Management Edition rates are 
$5 a year or $10 for 3 years. 


The Pet roleum 
lBmafimeerr 


P. O. BOX 1589 DALLAS 1, TEXAS 
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JOSEPH MASSAGLIA, JR., PRESIDENT 
Hotel MIRAMAR and Bungalows 
SANTA MONICA, California 
California’s World-famous Resort—250 rooms 
WILLIAM W. DONNELLY, Manacer 

Hotel SENATOR 


SACRAMENTO, California 


The Cupital’s Premier Hoiel—400 rooms 
CHARLES W. COLE, Manager 


Hotel EL RANCHO & Bungalows 
GALLUP, New Mexico 









MAKIIN L. HANKS, Manager 


Hotel RALEIGH 
WASHINGTON, D.C. 

On Famous Pennsylvania Ave.—500 rooms 
JOEL E. BAUGH, Manager 
Hotel BOND 
HARTFORD Connecticut 
Hartford's Finest—400 rooms 
MURREL F. VAUGHN, Manager 
Hotel SINTON 

CINCINNATI, Ohio 
Hospitality at its Best—700 rooms 
JOHN SCHEIBLY, Manager 

World-famed hotels 
Teletype service—Family Plan 








To obtain more information on products advertised see page E-35 


® Competent Operators 

® Rotary Fishing Tool Service 

® Spang Cable Tools ® Drill Pipe 

® Blow Out Preventers ® Rentals 

® Complete Oil Field Machine Shop 


ACME’S 


Fishing Tool 
OPERATORS 


fe] 4 \ fe) 7 masta d 
Phone MElrose 7-2426 




















@ Brochures 
@ Bulletins 
@ Catalogs 


(42) STEELS 


Bulletin A-61, published by Interna- 
tional Nickel Company, describes a group 
of high-strength, low-alloy steels—their 
characteristics, their corrosion resistance, 
how they are formed and worked, and 
the design factors involved in their use. 
Applications in many fields are given. 
Economics of application are explained. 


Circle number (42) on reply card. 


(43) AIR-GRIP CLUTCH 


Dodge Manufacturing Corporation has 
published a 4-page bulletin containing in- 
tormation on the newly developed Dodge 
Air-Grip Clutch. The product is intro- 
duced on page one through a large photo. 
The second page is devoted to the listing 
of 10 features, an explanation of the op- 
eration of the clutch and a cross-section 
drawing that reveals the internal construc- 
tion. 

In addition to information on air con- 
trol and release valves, are found tabular 
data including clutch sizes, dimensions, 
bore sizes, weights, and list prices. Selec- 
tion data of clutch sizes and air pressure 
data are given, also brief descriptions and 
illustrations of other Dodge clutches. 

Circle number (43) on reply card. 


(44) TUBING HEAD 


Bulletin No. 424, published by National 
Supply Company, gives full information 
on Type E tubing head for medium pres- 
sure wells. This freely-illustrated booklet 
also describes accessory items and shows 
the alternate types of tubing hanger which 
give the Type “E” head maximum flexi- 
bility throughout the life of the well. 


Circle number (44) on reply card. 


(45) COMBUSTION CHAMBERS 


A new catalog section has been issued 
by National Carbon Company, covering 
National graphite combustion chambers 
and Karbate impervious graphite burner 
nozzles for the production of hydrogen 
chloride. The section contains description 
of the combustion chambers and burner 
nozzles, with emphasis on such features 
as their ability to burn wet gases; their 
long, corrosion-free life; and their ability 
to withstand severe thermal shock. Also 
discussed are the accessories recommended 
for burning various gases, installation and 
operation procedure. Standard chamber 
sizes range from 12-in. to 24-in. diameter, 
having capacities from 3 to 13 tons of hy- 
drogen chloride per 24-hour period. 

Circle number (45) on reply card. 


(46) SERVO ANALYZER 


Analysis of servomechanisms and proc- 
ess equipment, using frequency response 
techniques is said to be speeded by the 
analyzer, an automatic transfer-function 
measuring and plotting system. 

Bulletin 1170 published by Minneapolis- 
Honevwell Regulator Company describes 
and illlustrates the components and oper- 
ation of the Brown Servo analyzer. 


Circle number (46) on reply card. 
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Literature 





For more information on items described 
here in brief, use the handy reply card 
and circle the corresponding numbers 


(47) ARMORED MOTORS 


A new full-color, four-page publication 
describing armored motors (dc types MD 
and MDP, 600 series) is available from 
the General Electric Company. Desig- 
nated GEA-4654C, the bulletin provides 
information on performance and mainte- 
nance features of the heavy-duty G-E 
motors. Included in the bulletin are horse- 
power ratings and mechanical data. Dia- 
grams and photographs illustrate various 
applications of the armored motors in the 
steel, lumber, oil, and construction indus- 
tries. 


Circle number (47) on reply card. 


(48) CORROSION CONTROL 


How to control corrosion with stainless 
tubing and pipe is the subject of a new 
28-page catalog issued by the Alloy Tube 
Division of The Carpenter Steel Company. 
The booklet, fully illustrated with photo- 
graphs of parts and applications, contains 
corrosion resistance tables, charts, field 
reports from users, detailed test results 
and similar engineering information. It 
also describes the characteristics and per- 
formance of several super corrosion- 
resistant steels. 


Circle number (48) on reply card. 


(49) VOICE CHANNELS 


A method of expanding the usefulness 
of a voice communications channel so that 
it is said to be capable of transmitting 
from 2 to 18 times as much intelligence 
is described in a new, 12-page bulletin 
released by Motorola. The bulletin tells 
how it is possible to utilize the upper por- 
tion of the voice frequency spectrum 
(2400-3100 cps.) to send control and data 
reporting signals over 5 channels without 
affecting the voice transmission. Or, if 
it is desired to utilize the entire voice fre- 
quency spectrum from 500-3100 cps., up 
to 18 channels can be obtained. Numerous 
photographs and drawings are used in the 
bulletin to show how frequency-shift voice 
frequency carrier can be used in virtually 
any communications network where data 
can be translated into coded information. 


Circle number (49) on reply card. 


(50) WATER CONDITIONING 
The need for intelligent chemical con- 
trol and testing to assure the success of a 
water conditioning program is described 
in a new six-page folder issued by Hall 
Laboratories, Inc. The folder, “Chemical 
Control and Testing,” gives examples of 
the varying needs for testing equipment by 
different types and sizes of plants. 


Circle number (50) on reply card. 


(51) STRADDLE CARRIERS 


A 16-page, 2-color booklet has been 
issued by the Clark Equipment Company, 
manufacturer of the Ross Carrier. Titled 
The One-Truck Fleet, the booklet uses the 
case-history approach documented by on- 
the-job photographs to describe carrier 
applications in 22 plants in 10 industries. 


Circle number (51) on reply card. 


(52) HEAT EXCHANGERS 


Precision-fabricated heat exchangers 
for any process industries application— 
involving gas to gas, liquid to liquid, 
liquid to gas, powdered solid to liquid, 
high pressures to vacuum and tempera- 
tures from 280 to 1600 F—are described 
in a 12-page booklet published by The 
M. W. Kellogg Company. A feature of 
the booklet is a cross-sectional diagram 
presentation of a variety of the heat 
transfer units fabricated by Kellogg. The 
booklet also shows heat treating facilities 
at Kellogg, which are capable of handling 
vessels up to 13 ft in diameter, up to 80 ft 
in length. 


Circle number (52) on reply card. 


(53) ALUMINUM APPLICATIONS 


Applications of aluminum in the proc- 
ess industries are described in an 8-page 
booklet published by Aluminum Com- 
pany of America. The brochure, “Alumi- 
num in the Process Industries,” outlines 
the economic and technical advantages of 
aluminum used in processing equipment 
for chemical and material storage, and 
for transporting liquids. A digest of the 
applications of the light metal in the 
process industries opens the booklet, fol- 
lowed by descriptions of heat exchanger 
tubes; Alcoa utilitube, Alcoa unitrace, 
pipe and fittings, standard storage tanks, 
aluminum tank cars, shipping containers, 
bus bars, and general metal work for 
architectural accessories. 


Circle number (53) on reply card. 


(54) SELECTIVE TELEMETERING 


Selective telemetering is described in a 
technical bulletin recently issued by Mo- 
torola Inc. Based upon a talk presented at 
the National Telemetering conference by 
Leonard G. Walker power utility product 
engineer and acting product manager, and 
Dayton N. McMillan, systems engineer, it 
tells how in remote control of substations 
a compromise can often be made to pro- 
vide some information continuously while 
other data can be selected when needed by 
the operator. The shared use of telemeter 
communication channels with supervisory 
control systems that permit actual remote 
control of valves, motors, etc., is said not 
only to reduce the original cost of trans- 
mitting equipment, but also to cut space 
requirements and permit the shared use of 
telemetering instrumentation and sensing 
devices. 


Circle number (54) on reply card. 


(55) THERMOFLEX 


Johns-Manville has issued a 6-page 
folder on Thermofiex, a multi-purpose re- 
fractory-fiber felt for service to 2000 F. 
Originally developed as a jet engine I- 
sulation, Thermoflex is now available for 
many additional uses. The folder pre- 
sents essential data on Thermofiex includ- 
ing its K_ factor, sound absorption 
qualities, chemical and thermal stability, 
densities, sizes and thicknesses. 


Circle number (55) on reply card. 
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Trade Literature 


(56) DUCTILE IRON 


Bulletin DI-12 describes satisfactory 
replacement of alloy castings and torgings 
for gears and other componenis by Ductile 
iron, a recently developed tamily ot irons 
said to possess the process advantages ol 
gray iron engineering properties that ap- 
proach those of cast steel. Castings range 
trom 1 pound to 7% tons. [ensile 
strengths range from 65,0uUU psi to over 
200,000 psi depending on heat treatment. 

Circle number (56) on reply card. 


(57) MALLEABLE COUPLINGS 


A new 16-page illustrated tolder on 
malleable pipe couplings and Mttings has 
been published by Gustun-Bacon Manutac- 
tung Company. Tnirty pnotograpns dem- 
onstrate the use Of KOlayrip cOUpungs Lor 
plain end pipe and Gruvagrip and Gruva- 
joint couplings tor grooved pipe. Diagrams 
and complcte sp-cuications ror these prod- 
ucts, as well as Gruvagrip nttings, are in- 
cluded. The new folder is for petroleum, 
mining, sprinkler system, original equip- 
ment manufacturing and general industry. 

Circle number (57) on reply card. 


(58) SERVICE EQUIPMENT 


A service booklet, “Protection for Your 
Profits,” has been released by Caterpillar 
Tractor Company. This publication is 
tailored to help equipment owners ac- 
quaint themselves with the latest service 
equipment, preventive maintenance prac- 
tices, and methods that may be utilized 
for emergency field service. 


Circle number (58) on reply card. 


(59) TRACTOR 


Inside and out features of the Allis- 
Chalmers HD-9Y diesel-powered crawler 
tractor are shown in a three-page cut-away 
view which highlights illustrative material 
in a catalog published by Allis-Chalmers 
Manufacturing Company. The catalog’s 
3u pages also include a group of on-the-job 
photos. Allied equipment and special ac- 
cessories matched to the HD-9Y tor maxi- 
mum Operating efficiency by the unit are 
also pictured. 

Circle number (59) on reply card. 


(60) FLOATING ROOFS 


In connection with its latest design float- 
ing roof, the Hammond Tubeseal, Ham- 
mond iron Works has publisned Bulictin 
TS. This literature describes design fea- 
tures and operation of the Tub-seal sys- 
tem. Included in the bulletin are answers 
to 32 questions on floating roof operation. 


Circle number (60) on reply card. 


(61) TOURNATRACTOR 


A 28-page folder in color, describing, 
and illustrating features of the 2u8 hp 
tubber-tired tractor built by LeTourneau- 
Westinghouse Company, has bzen issued 
by the company. By use of photos, dia- 
grams, and charts, the folder shows unit in 
operation. Colorful blow-ups show anti- 
friction b-arings and the machine’s heavy, 
all-welded steel case. Also shown are fea- 
lures making for operator comfort, plus 
interchangeable tools. 


Circle number (61) on reply card. 


(62) CAST STEEL SHEAVES 


Farrell-Cheek Steel Company has re- 
‘eased a four-page folder relative to its 
(mproved carbon and alloy cast steel 
sheaves, The folder also contains informa- 
ion regarding its complcte wire rope fit- 
lings and accessories catalog No. 22. 

Circle number (62) on reply card. 
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custom-made results 


with factory-made hangers and eliminators 


Each is a complete packaged unit, designed to serve a par- 


ticular purpose. 


So when you use our functional spring hangers . . . which 
have the Blaw-Knox patented internal swivel action . . . and 
our constant support spring hangers and vibration eliminators, 


you get custom-made results. And that 
holds good for rigid hanger assemblies and 
overhead roller assemblies. 


Proper selection cuts your engineering 
time and expense . . . yet enables you to 
meet the most exacting standards. Each is 
ready to install, so you eliminate expensive 
cutting, threading and assembling in the 
field. 

Our engineers, who have solved many 
tough hanger and piping vibration prob- 
lems, are always available to both design 
and make recommendations for your 
hanger requirements. 


BLAW-KNOX COMPANY, Power Piping 
and Sprinkler Division, Pittsburgh 33, Pa. 





PIPE HANGERS 


Complete line of functional spring hangers * constant support 
spring hangers ¢ rigid hanger assemblies * overhead roller 
assemblies © supports ¢ vibration eliminators . . . plus complete 


PIPe. 
HANGREN 


. 
SUPPORTS 


. 
VIBRATION 
RUMEN ATORS 





For more infor:nation 
on our conplete line, 
write for your copy of 
Bulletin No. 54. 






prefabricated piping systems for all pressures and temperatures 


To obtain more information on products advertised see page E-35 E-45 
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(63) PLASTIC PIPE (69) 
Technical data on Dur-Ace, a new gen. Mu 
DEAN BROTHERS PUMPS INC. eral-purpose Pg ee rage Plastic = 
> pipe are given in Bulletin , announced ulin 
by American Hard Rubber Company. abras! 
Type R2R Centrifugal Process Pumps Se cee at ot ae a 
rigid plastic pipe, together with chemical Valve 
resistance tables, standard sizes, pressures, No 
and prices of pipe, fittings, and diaphragm desigi 
valves are included, together with instal. catalc 
lation and fabrication data. valve: 
Circle number (63) on reply card, _ 
(64) CORROSIVE CORRECTIVES Ci 
D. W. Haering & Company, Inc., has 
issued a booklet on buying scale and cor. (70) 
—— rosion correctives and controls in package Ke 
3X6 R2RSM *469) form. It describes 11 glucosates each hay- phen 
ing a different effective use which can be descr: 
Type R2R Process Pump ordered by this package method. tin I 
Circle number (64) on reply card. os 
arb! 
(65) GUIBERSON CATALOG matic 
: The Guiberson Corporation has an- conte 
\ “7 nounced an enlarged catalog for the years al a 
X : WY, =r 1955 and 1956, containing full descrip. of Ki 
We gs =. tions, detailed engineering data, complete those 
OR ‘om parts price lists, and numerous illustrations C 
: aN We of equipment. Copy is confined to essen- ; 
Ly No. 01580 B tial information and every listed item is (71, 
” priced and identified by individual part Se 
i TERR) number. Exploded parts drawings assist signe 
=. a 3 in quick identification of replacement tenar 
L we a parts. Setting and removal procedures are the b 
Type R2R Process Pump clearly outlined and a surface setting Coorg 
stroke table is provided for each type of covel 
DISASSEMBLY: The Type R2R process OPERATING RANGE: Type R2R, Heavy packer offered. seas 
pumps can be disassembled without discon- duty, process pumps are available in eight- i 
necting the suction and discharge piping. een different sizes, enabling our engineers Circle number (65) on reply card. lems. 
By first removing the spacer from the to furnish units specially designed and con- repai 
spacer type coupling, and unbolting the structed for the particular work to be per- (66) LE ROI ENGINES C 
casing from the cradle the entire cradle formed. . : ahi . 
and complete rotating element can be re- Capacities: 50 to 2000 Gallons per minute. A new bulletin describing and illus- 
— without disturbing the suction and ea to 400’. Speeds: 900 RPM to trating the 225 to 675 horsepower Le Roi (72 
ee ee ‘ L3460 and L4000 engines is available. The Bu 
i BUILDERS OF OUTSTANDING PUMPS eight-page piece of literature uses cut- bulle 
away views and studio photos to show de- Nick 
SINCE 1869 ; . ic 
sign features, such as the integral V-12 sign 
CENTRIFUGAL AND RECIPROCATING PUMPS cylinder block design, the counter bal- istics 
a anced crankshaft, and hydraulic valve lustr 
lifters. Charts showing the space savings indu 
of the integral V-12 design and the horse- dust! 
power ratings at varying rpm’s with LPG Twe 
3510 fuel and gasoline or natural gas fuel are micr 
Horizontal, Single Style, Double also included in the bulletin. of 
eau suas Dela Rastaeta ts bande Circle number (66) on reply card. othe! 
Close Coupled Centrifugal Pump volatile liquids (67) CLEVELAND LINE 7 
Cleveland Trencher Company’s equip- 
ment line including two models introduced (73 
during 1954 is described in a four-page, Bi 
two-color bulletin. The two new machines Be] 
are the Model 240 trencher and the Model bull 
3833 80W backfiller. Material in the bulletin mene 
: is arranged to facilitate a quick compari- inf ; 
—— sapien, Dowie pane son of the capacities, specifications, and po 
Power Pump dimensions of Cleveland models. Twenty- oo 
four action photos featured on pages 2 and rs, 
3 illustrate various job applications on rang 
which Clevelands have been employed. lie « 
Circle number (67) on reply card. it 
(68) CENTRIFUGAL PUMPS Ms 
Bulletin No. 854 covers six ae C 
ite i i ite 
Double Pedestal Bearing Centrifugal Durable Duplex Packed Piston Pat. es Aon “aeece venien ie ae Te (74 
—_ a on Sonera 25 to 2000 gpm at 20 to 100 ft head Pp 
Impervite pumps now incorporate a se 
“D> ae i g fabricated from two high-density carbon nour 
——_ < DE: AN BROTHERS PUMPS /NC. > rings. A break-away drawing, and com- ~~ 
plete information on the seal is contained ool 
/NOIANAPOLIS /ND. in the new catalog. Catalog also includes of fi 
ny 329 W TENTH ST. 2 ni detailed parts drawings, accurate dimen- and 
oo F 7a sional drawings, and performance charts mee 
Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS for each model. In addition, chemical and sg 
: : we: os physical properties of Impervite impervi- Ose 
Representatives in Principal Cities ous graphite are listed. actu 
Circle number (68) on reply card. C 
E-46 To obtain more information on products advertised see page £-35 THE PETROLEUM ENGINEER, February, 1955 THE 
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Trade Literature 





(69) MUDWONDER CATALOG 


Mudwonder alloy steel valves, designed 
primarily tor mudiine service in the oil 
drilling industry but also suitable for other 
abrasive tiuid applications, are described 
in a catalog secuon published by Edward 
Valves, Linc. 

Now enlarged to contain more complete 
design and material details, the 6-page 
catalog section 12-S emphasizes the 
valves’ design. Valve sizes, materials, part 
numbers and dimensions for the Mud- 
wonder line are included. 


Circle number (69) on reply card. 
(70) KETOSOL SOLVENT 75 


Ketosol solvent 75, a mixture of aceto- 
phenone and phenyl methyl carbinol, is 
described in a tour-page technical bulle- 
tin released by Carbide and Carbon 
Chemicais Company, a division of Union 
Carbide and Carbon Corporation. Infor- 
mation is given On properties, container 
contents, methods of handling, and poten- 
tial applications. The solubilities and uses 
of Ketosol solvent 75 are compared with 
those of its constituents. 


Circle number (70) on reply card. 
(71) STAINLESS STEEL VALVES 


Seventy-five questions and answers de- 
signed to help in the selection and main- 
tenance of stainless steel valves make up 
the body of a technical paper prepared by 
Cooper Alloy Corporaton. ‘fhe article 
covers selection of materials, data on new 
materials; service and installation prob- 
lems, as well as information on valve 
repair. 

Circle number (71) on reply card. 


(72) NICKEL CAST IRONS 


Bulletin A-69, 28-page basic reference 
bulletin, was compiled by International 
Nickel Company, inc., primarily for de- 
sign engineers. It presents the character- 
istics ot modern nickel cast irons and il- 
lustrates their acceptance throughout 
industry. Fifty illustrations indicate in- 
dustrial usage in all sizes and shapes. 
Twenty-seven tables, charts and photo- 
micrographs show how through the use 
of nickel, alone or in combination with 
other alloying elements, the engineering 
properties of cast iron can be controlled. 

Circle number (72) on reply card. 


(73) BUTTERFLY VALVES 


Builders-Providence, Inc., Division of 
B-I-F Industries, Inc., has issued a color 
bulletin on its newly expanded line of 
butterfly valves. This bulletin contains 
information on butterfly valve advan- 
tages, sizes, pressures, velocities, opera- 
tors, and positioners; shows general ar- 
rangement dimension prints of various 
size valves with manual, electric, hydrau- 
lic, and pneumatic operators. In addition, 
it contains photographs and detailed 
descriptions of each butterfly valve 
component. 


Circle number (73) on reply card. 
(74) POWER GRIP CHUCK 


A two-color, self-mailing folder an- 
nhouncing the new power grip wrenchless 
chuck manufactured by Beaver Pipe 
Tools, Inc., is available. The folder tells 
of field testing prior to actual marketing 
and explains the adaptation of the old 
Pipe wrench gripping principle which is a 
feature of the new chuck. Folder contains 
Close-ups of the rocker jaws and a nearly 
actual size picture of the chuck itself. 


Circle number (74) on reply card. 
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COREXIT 


BELONGS 
IN THIS PICTURE 


. « « because it will save you money. 


Tests show that daily use of COREXIT — the 
corrosion inhibitor for sour crude, gas condensate and 





other oil wells — can save you up to $800.00 per well 
per year. COREXIT’S patented compound protects 
against the severe corrosive conditions in wells by 
building up a protective coating on tubing and 
sucker rods. 


Protect your sucker rods and tubing from corro- 
sion and hydrogen embrittlement. Call the nearest 
Humble Wholesale Agent (in Texas) for on-the-lease 
delivery of COREXIT, or write: 


Sales Technical Service 
Humble Oil & Refining Co. 
P. O. Box 2180 

Houston, Texas 


a 
sae " 


of. aa “SR , 
HUMBLE ) 
2. “ vd 


te Sama 





‘HUMBLE OIL & REFINING CO. 


To obtain more information on products advertised see page E-35 E-47 











OIL and GAS TRADE NEWS 





Emsco Buys Johnston 


Johnston Pump Company has entered 
into a contract to sell to Emsco Manufac- 
turing Company, Los Angeles, Califorina, 
most of the assets of Johnston Pump 
Company. The sale was to be effective 
January 31. Approximately eighty-five 
(85) per cent of the outstanding stock of 
Emsco is owned by Youngstown Sheet 
and Tube Company and its wholly owned 
subsidiary, Continental Supply Company. 

Johnston was founded in 1909 and has 
grown to be the largest independent verti- 
cal turbine pump manufacturer in the 
world, with its main plant in Pasadena, 
and manufacturing facilities in Mexico 
and India. It is the intention of Emsco to 
operate Johnston substantially in the same 
manner as in the past. 


Adams Company Sold 


LeTourneau-Westinghouse Company 
has entered into an agreement to purchase 
the plant and assets of J. D. Adams Manu- 
facturing Company, Indianapolis, Indiana, 
pioneer manufacturer of roadbuilding and 
earth-moving equipment. Present person- 
nel of the Adams Company will continue 
to operate the newly acquired facilities. 
Howard R. Meeker, currently president of 
Adams, will be chairman of the board of 
LeTourneau-Westinghouse Company. 
Merle Yontz continues as president. 


New Bowen Store Opens 


James Wilcox, vice president of S. R. 
Bowen Company, announces the estab- 
lishment of a new store at Glendive, Mon- 
tana. This new store, with Roy Gillam 
as manager, maintains a full line of S. R. 
Bowen fishing tools and specialties, and 
features 24-hour service. 


Nutsetter Delivered 


Reed Roller Bit Company, Houston, 
Texas, has designed, manufactured, and 
delivered a 10-spindle electro-pneumatic 
nutsetter to a major automobile manu- 
facturer. The nutsetter was drawn, built, 
tested, and shipped in 94 days from the 
order date. 





Rowan Oil Company uses these two compressor stations to com- 
press natural gas which is utilized to gas-lift oil wells on a lease 
near Danbury, Texas. Each consists of a Superior G-510 engine 
together with two Worthington compressors. The station at rear 
of picture has been in use since 1951. The station in foreground, 
installed in 1954, was unitized at Houston plant of National Supply. 
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New Company Slated 


A tentative agreement has been made by 
Hammond Iron Works of Warren, Penn- 
sylvania, and Henry Sears & Company of 
New York to torm a new company as yet 
unnamed which will carry on and expand 
the present business, products and facili- 
ties of Hammond Iron Works. The new 
company will be built around the present 
Hammond personnel, organization and 
facilities. Hammond was organized in 
19V0 and now has plants in Warren and 
Bristol, Pennsylvania; Birmingham, Ala- 
bama; Provo, Utah, and Casper, Wyom- 
ing. 


Subsidiaries Consolidate 


Edward H. Ball, president of the Chi- 
cago Belting Company, has announced a 
consolidation with its two subsidiaries, the 
Allis Rubber Corporation and the Allis 
Seal Corporation. The new corporation is 
known as the Chicago-Allis Manufactur- 
ing Corporation. The ownership and ex- 
ecutive management remains the same as 
in the past, with key personnel of the two 
former subsidiaries joining with the man- 
agement of the former Chicago Belting 
Company. 


Joy Buys Baash-Ross 


Joy Manufacturing Company of Pitts- 
burgh, Pennsylvania, has acquired for cash 
substantially all of the physical assets of 
Baash-Ross Tool Company of Los An- 
geles, California. Current annual sales of 
the Baash-Ross firm are about $7,000,000 
per year. Its main plants are located at 
Los Angeles; Houston and Odessa, ‘lexas; 
Oklahoma City, Oklahoma; and Canton, 
Ohio. 

The newly acquired properties will be 
operated as the Baash-Ross tool division 
of Joy. Glenn D. Johnson, presently ex- 
ecutive vice president of Baash-Ross, will 
become a Joy vice president and general 
manager of the new division. Plans are 
being made to increase the sales and serv- 
ices of Baash-Ross, particularly in Can- 
ada and abroad, J. D. A. Morrow, presi- 
dent of Joy, announced. 
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French Group Buys Rights 


William J. Stebler, president of Gen. 
eral American Transportation Corpora- 
tion, Chicago, Illinois, announced that 
General American has signed a contract, 
with a half-million dollar rights payment, 
with the Societe Europenne de Revetement 
Chimique (S.A.) licensing that company 
exclusively to use and to sub-license Gen- 
eral American’s Kanigen plating process 
in several countries and territories abroad. 
The Societe, a new company to be known 
as Seurec, is composed of ten well- 
established French industrial firms. 


Precast Concrete Timesaver 


Blaw-Knox Company announced that 
use of precast concrete grade beams saved 
two weeks’ construction time per build- 
ing on a 54 by 40-ft compressor station 
anda 54 by 30-ft auxiliary structure built 
recently at Adaline, West Virginia. This 
application of the precast method proved 
particularly important because of a com- 
pletion deadline set to beat increased 
winter gas demands on The Manufacturers 
Light Company of Pittsburgh. The same 
construction methods will be used for a 
compressor station at Downing, Pennsyl- 
vania. 


Coffing Hoist for Civilians 

The Coffing super power hoist is now 
available to civilian users for the first 
time since its development. For the past 
two years Coffing has built and turned 
over its entire production of several thou- 
sand Super Power hoists to the Army. 
During this time it has passed all the drop 
and overload tests required by the Army, 
plus a few that the company threw in on 
its own. The Super Power is compact 
enough to be carried easily by one man 
and can be disassembled in the field with 
ordinary tools. The new patented mech- 
anism further offers an efficiency of 75 
per cent. In addition, the super power is 
said to be the only ratchet hoist with a 
grease sealed mechanism which keeps dirt 
and grit out while it seals grease in. It can 
be refilled by simply removing a plug. 


These king size 70-ft-long iso-pentane tanks were unloaded from 
trucks and placed in saddles. in 2 hours and 15 minutes by the 
Chemical Plants Division of the Blaw-Knox Company, Pittsburgh. 
The job was touchy because the tank shells are only 0.250 inches 
thick. Diameter of the tanks is 10 ft 10 in. The installation was 
made at the McMurrey Refining Company, Tyler, Texas. 
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Schlumberger Awards Made 


Two Lubbock seniors at Texas Tech- 
nological College, Richard W. Roddy, Jr., 
and Charles A. Holmquest, have been 
awarded the first Schlumberger Collegiate 
Awards to be presented by the college. 
Both will receive scholarships at Tech 
in the amount of $500 each. The twin 
awards were established last spring by the 
Schlumberger Foundation of Houston, 
Texas, to provide educational assistance 
to college students of special promise in 
engineering and scientific fields. 


Ampco Appoints Distributors 


The Ampco centrifugal pump depart- 
ment of Ampco Metal, Inc., Milwaukee, 
Wisconsin, has announced the appoint- 
ment of four Ampco Pump distributors 
to service Southern sales areas. The 
O'Neill Pump and Engineering Company, 
Richmond, Virgina, and Dixie Bronze 
Company, Birmingham, Alabama, will 
supply Ampco pumps in those areas. 
American Supply Company, Kilgore, 
Texas, and R. C. Foltz Company, Hous- 
ton, Texas, will service the sales areas of 
their respective cities. 


Rowley Adds Big Truck 


Rigging up and moving have been ac- 
celerated for H. L. Rowley Drilling Com- 
pany of Shreveport, Louisiana, with the 
addition of a big White 250 Mustang 
truck to its fleet. Equipped with full oil- 
field rigging, the 28-ft oilfield bed tan- 
dem is large enough to carry an entire 
draw works or a big string of drill pipe 
for drilling rigs operating in South Louisi- 
ana and Mississippi. A large winch built 
into the back of the tractor permits the 
operator to load heavy equipment without 
assistance. 


Federal Shipping Parts 


Federal Motor Truck, one of the pio- 
neers in the automotive transportation 
business, is again in operation and is 
shipping service parts to its 300 dealers. 
In addition, the newly reorganized firm is 
developing and testing pilot models for a 
line of units in the heavy duty class. Pur- 
chase of the physical assets of the firm, in- 
cluding its name, has been completed by 
a group connected with Northwestern 
Auto Parts Company. Federal has re- 
sumed manufacturing at the Detroit plant 
which the new firm purchased from the 
Federal Land Company. 


S.A. Dealers Named 


Ansul Chemical Company, Marinette, 
Wisconsin, announces the appointment of 
Casa Teodoro Harth, of Lima, Peru, and 
Coper, Ltda., of LaPaz, Bolivia, as dealers 
in Ansul dry chemical fire extinguishing 
equipment. Both companies will aim at the 
petroleum industry market in their 
countries. 


Research Section Formed 


A research development section has 
been established in the market research 
department of The Dow Chemical Com- 
pany. The section’s primary responsibility 
will be to analyze specific industrial fields 
as a means of forecasting long-range 
trends and needs. It will then present 
such information to Dow research and 
development groups for use in develop- 
Ing ideas for new company products. 
Heading the new section’s activities, now 
under way in two maior fields, are Dr. 
E.R. Boedeker and T. E. Werkema. 
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Sprinkler Guards Plant 


A modern fire protection system de- 
signed by the sprinkler division of Blaw- 
Knox Company, guards more than a half- 
million dollars worth of transmission 
equipment at the Eastlake power plant of 
The Cleveland Electric Illuminating Com- 
pany. The transformers and circuit 
breakers contain over 14,000 gallons of 
combustible oil. When completed the plant 
will have a capacity of more than 1,000,- 
000 kw, constructed at a cost well in ex- 
cess of $125,000,000. Three identical 
water fog systems were designed by Blaw- 
Knox for the plant. 


Herasimchuk in Peru 


John V. Herasimchuk, who has been 
representing a number of American manu- 
facturers in Venezuela for the past three 
years, is moving the headquarters of In- 
ternational Gas Lift, S.A., to Talara, 
Peru. Herasimchuk is president of the 
company which was formerly located in 
Caracas. He will continue as a representa- 
tive in South America for Camco, Inc., 
Barton Instrument Company, Lane-Wells 
Company, Chiksan Company, Baroid 
Sales Division, Sperry-Sun, Inc., Selas En- 
gineering Company, and Thompson 
Vacuum Tank Company. 


Terminal in Operation 


The Du Pont Company’s new tetraethyl 
lead transfer terminal, near Ferndale, 
Washington, has been put in operation. 
This terminal was installed to facilitate 
tank truck delivery of tetraethyl lead to 
General Petroleum’s new Ferndale re- 
finery. In addition, it makes possible reg- 
ularly scheduled or emergency spot ship- 
ments to other customers in the Pacific 
Northwest. 


BJ Enters Logging Field 


BJ Service, Inc., Long Beach, Cali- 
fornia, has been licensed to run the simul- 
taneous radiation log of the Perforating 
Guns Atlas Corporation. The new pro- 
gram was initiated last summer when four 
BJ Service, Inc., engineers were indoctri- 
nated in simultaneous radiation logging at 
Houston, Texas. W. D. Sauer from Glen- 
dive, Montana, W. R. Wilson of Casper, 
Wyoming, W. H. Spidell of Hobbs, New 
Mexico, and H. A. Ortmayer of Long 
Beach, California, made up the first con- 
tingent to undergo training. The first log- 
ging units will be placed in service in the 
Rocky Mountain area. 


Beaird Moves Giant Tanks 


An international rail shipment of 41 
pressure tanks so large that each must be 
carried on three flatcars, has been roll- 
ing out of The J. B. Beaird Company, 
Inc., Shreveport, Louisiana, destined for 
the new Reynosa gasoline plant of Petro- 
leos Mexicanos, official oil operation of 
the Mexican government. Valued at $367,- 
581, the shipment is the largest mass 
shipment from Shreveport since bulk war 
material movement during World War II. 
Included in the order are 25 of the largest 
pressure storage vessels in the industry— 
new Beaird 70,000-gal extra capacity pres- 
sure vessels. 


Girdler Moves Tulsa Office 


J. L. Parker, Southwestern representa- 
tive of The Girdler Company’s gas proc- 


esses division, has moved his office to 301. 


Wright Building, Tulsa, Oklahoma. Gird- 
ler is a division of the National Cylinder 
Gas Company, Chicago, Illinois. 





















Announcing 
A NEW 
~ JET-LUBE™ 
PLANT 


EDMONTON 


To SERVE ALL 
CANADIAN INDUSTRIES 
Oil Field @ Aircraft 
Automotive ® Industrial 
Mining @ Marine 





& 


Specialized lubricants, greases 
and compounds containing 
Micro-Ground Moly- 
Disulphide 
(MoS.) 


21 550 9 
KOPR-KOTE 
VL-1 VL-5 O.G. 
PERMA-FILM 
AP-1 AP-1W AP-5 
THICK-or-THIN 


90 Wt. & 140 Wt. SILICA TYPE 
TRANSMISSION OIL 
10 Wt. to 40 Wt. SILICA TYPE 


LUBRICATING OIL 
MOLY-SPRAY 
JET-LUBE APPLICATOR 


Write for Technical Bulletin 
Manufactured in Canada Under Exclusive 
License 
by 





OF CANADA LTD. 
9927 — 77th Avenue 
Mailing Address: Box 423 
EDMONTON, ALBERTA 





To obtain more information on products advertised see page E-35 E-49 
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Oil Center Tool Company has added an airplane to its head- 
quarters facilities in Houston, Texas, to provide the fastest pos- 
sible contact with customers who need service in a hurry. The 
plane, an Aero Commander, will serve O-C-T customers what- 
ever their location. Pictured by the plane are Fritz Richards, left, 
veteran O-C-T salesman, and Pilot Clark Hewitt. 


inland Chemicals Builds 


The Lummus Company Canada Lim- 
ited has been awarded the contract to 
build a 100 ton per day sulfuric acid 
plant for Inland Chemicals Canada Lim- 
ited at Fort Saskatchewan, Alberta. The 
$1,000,000 plant will be erected on prop- 
erty adjacent to the nickel ore processing 
plant of Sherritt-Gordon Mines Limited 
and will use as feed stock pure sulfur pro- 
duced by the Shell Company Canada Lim- 
ited at their Jumping Pound, Alberta, 
natural gas treating plant. 


Lane-Wells Opens Branch 


Lane-Wells Company has opened a 
new branch in Woodland, California. The 
new branch is equipped to provide per- 
forating service and well logging service 
on a 24-hour a day basis. Quarters for 
the new office have been taken at 433 
College Street. 


Honeywell Opens Center 


A new research and product develop- 
ment center has been opened in Denver, 
Colorado, by Micro Switch, a division of 
Minneapolis-Honeywell Regulator Com- 
pany. The new center will supplement re- 
search activities conducted at the division’s 
main office and factory in Freeport, Illi- 
nois. Wilbert Martin, assistant director of 
product research and development will be 
in charge of the new facility. About ten 
engineers and technicians will be 
employed. 


New Process Announced 


The Carbide Manufacturing Company 
of Houston, Texas, has announced that it 
can produce, on a custom basis, percision 
tungsten carbide castings of parts that are 
to be subjected to severe abrasion or ero- 
sion. By holding tolerances not heretofore 
considered practical for production of 
tungsten carbide castings, the Carbide 
Manufacturing Company plans to make 
possible the production of parts previously 
considered impossible. Among the parts 
cast of tungsten carbide are needle valve 
points for adjustable chokes, P-Type in- 
serts for Christmas tree chokes, and slush 
nozzle inserts for jet-type drilling bits. 
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Tretolite Develops Formula 


The Tretolite Company division of the 
Petrolite Corporation has announced the 
development of a new formulation in its 
corrosion inhibitor series, Kontol 149. The 
Kontol organic corrosion inhibitors are 
injected at very low concentrations into the 
overhead vapor condensing sections, 
usually along with alkaline agents such 
as ammonia or caustic. The purpose of 
the inhibitors is to prevent the corrosion 
of internal metal equipment caused by 
hydrogen sulfide, hydrochloric acid, car- 
bon dioxide and other acidic ingredients. 


Specialists Incorporate 


Refractory Constructions, Inc., WFW 
Building, Kansas City, Missouri, is a new 
company formed of specialists in the field 
of pneumatic application of refractories 
and firebrick installations to all types of 
industrial construction. R. C. Price is vice 
president in charge of field construction. 
The company is directed by Harry Mc- 
Pherson, president. 


Ethyl to Expand 


Ethyl Corporation plans to spend more 
than one million dollars in an expansion of 
its research facilities and technical serv- 
ices to the oil industry. The expansion will 
be undertaken at Ethyl’s Central Research 
Laboratories in Detroit, Michigan, and at 
its manufacturing center at Baton Rouge, 
Louisiana. Major additions to laboratories 
will be made at both locations to provide 
larger facilities for research and develop- 
ment programs. Additional wings to house 
new engineering and chemical laboratories 
will be built at Ethyl’s Detroit research 
laboratories. At the Baton Rouge plant 
a new two-story addition will virtually 
double present development laboratory. 


Cameron Buys BOFEC 


Cameron Iron Works, Inc., Houston, 
Texas, has announced the conclusion of 
negotiations for the purchase by Cameron 
of the entire capital stock of British Oil 
Field Equipment Company, Ltd., from 
Heenan and Froude and The Brush 
Group, British industrialists. BOFEC will 
continue to operate under the same name. 
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The Oil Well Supply Division of U. S. Steel Corporation has com- 
pleted a large scale expansion and: remodeling program at its 
Harvey, Louisiana, facilities. In foreground is a modern new build- 
ing with 5300 sq ft of floor space that now houses store and of- 
fices. The new structure released space in the existing building, 
rear, for expansion of warehousing operations. 


Cochrane Opens Sales Office 


The Cochrane Corporation, Philadel- 
phia, Pennsylvania, announces the open- 
ing of its New York district sales office at 
261 Madison Avenue, New York City. 
Joseph R. Denton has been appointed 
manager of the office. 


Enardo Expands 


Enardo Manufacturing Company, 2729 
Sand Springs Road, Tulsa, Oklahoma, 
has moved into new offices. The building, 
which has been constructed on the grounds 
of the plant, will feature a reception room, 
large working areas, and several executive 
offices. Offices which formerly housed 
Enardo will be torn down to make room 
for further expansion of the Empire Pat- 
tern & Foundry Company. The foundry 
will be extended to the site of the new 
office building. Phil B. Drane, president 
of Enardo, has also announced the open- 
ing of a new warehouse in Kilgore, Texas, 
with sales representatives J. F. Merrill at 
Henderson, Texas, and K. S. Drane at 
Houston. 


Hyster Movie Available 


A 12-minute color film, Design for 
Excavating, showing excavation and crane 
work with the Hyster Hystaway mounted 
on Caterpillar-built tractors is now avail- 
able. The 16 mm movie, with sound, 
shows advantages of the 12-yard excava- 
tor-crane mounted on a_ heavy-duty 
crawler tractor. Filmed at actual job sites, 
the picture shows the versatility and quick 
convertibility of the machine to a shovel, 
backhoe, dragline, clamshell, crane, pile 
driver and bulldozer. Caterpillar-Hyster 
dealers or the Hyster Company, Port- 
land 8, Oregon, may be contacted for 
arrangements to view the film. 


Armite Names Distributor 


John H. Armington, president of Arm- 
ite Laboratories Inc. of California, has 
announced the appointment of Rig Serv- 
ice & Parts Ltd. of Calgary, Canada, a 
distributors for Armite compounds. Rig 
Service & Parts President Len Walker an- 
nounced Armite Led-Plate Anti-Size and 


all Armite compounds will be stocked at] 


the stores in Edmonton and Regina. 
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Sicily Article ‘Informative’ 

We here in Macmillan Petroleum 
Corporation want you to know that we 
were quite pleased with your article on 
the situation in Sicily, Italy, which ap- 
peared in the February issue of The Pe- 
troleum Engineer. 

Your article was very informative 
and we were particularly interested in 
the detailed account which you set 
forth regarding the refinery operations 
at Augusta. 

We are very grateful to you for your 
interesting work in our behalf. 

Harry B. Brown 
Vice President 
Macmillan Petroleum Corporation 
Los Angeles, California 


Note: With exploration activity mov- 
ing at its present pace in Sicily, we will 
be watching for and reporting, any new 
developments. Our interests are with 
you in this new venture. 


Tear Sheets Appreciated 

We should like to thank you for 
your kindness for sending at intervals 
tear sheets from The Petroleum Engi- 
neer. These are turned over to our 
assistant sales manager who devotes a 
good deal of his time to petroleum ac- 
counts. He tells me he finds much of 
this of considerable interest and wishes 
me to express his appreciation for your 
thoughtfulness. 

Ralph S. Thompson 


Advertising Manager 
Stoody Company 
Whittier, California 


Note: This tear sheet and reprint serv- 
ice is made available to all our sub- 
scribers and advertisers as an aid in 
disseminating specific information 
found in this magazine—at the parti- 
cular place at which it is needed most. 
It is supplied for most technical as 
well as general articles. 


Cooling Tower Reprints 

We would like to distribute copies of 
the Richard B. Conlan paper, “Cooling 
Tower Wood Can Be Protected,” which 
appeared on page C-13 of your Jan- 
uary, 1955, issue, to our member com- 
panies and to the members of our Tech- 
nical Sub-Committee on Wood Main- 
tenance. 

Could you supply us with fifteen 
reprints? 

Raymond C. Kelly 

Executive Manager 
Cooling Tower Institute 
Palo Alto, California 


Rs 


Copy Wanted at Home 

Enclosed you will find payment for a 
two-year subscription to The Petro. 
leum Engineer, Oil and Gas Pipelining 
Edition. 

I have access to the magazine at 
work, but will enjoy it much more at 
my home. I find this magazine and the 
contents therein very, very informa- 
tive. 

The knowledge I have obtained from 
your articles has been very helpful in 
my work. 

Thanking you in advance. 


G. L. Brown 
Chief Pipe Line Dispatcher 
Richfield Oil Corporation 
Long Beach, California 


Note: We are proud that our technical 
journal is wanted and is of such a qual- 
ity that it may be taken home. 


One Article Worth Subscription 

Many thanks for three reprints of the 
article “Calculation of the Flow and 
Storage of Natural Gas in Pipe Lines,” 
by R. G. Nisle and Fred H. Poetmann. 
This article appears to be very valuable 
and will save engineers a lot of more or 
less tedious calculations. One such ar 
ticle is worth more than a year’s sub- 
scription to your magazine. 

Fritz Karge 

Corona Del Mar, 
California 


Note: It is gratifying to know that we 
are saving time and money in the field, 
the basic aim throughout our editorial 
matter. Incidentally, additional series 
aimed at cost-cutting and time-saving 
are coming soon. / 


IDEA! 


The oil industry continues to stay 
on the defensive as one state after 
another raises gasoline taxes and 
the Federal government holds the 
2 cents a gallon tax. 

Instead of asking for mercy, why 
not a more intense offensive by oil 
companies to have gasoline and 
lubricant sales taxes spent for high- 
ways only? A good portion of oil 
products taxes are spent for other 
purposes. Right now direct and in- 
direct taxes on gasoline are more 
than its actual cost. 

lf the 2-cent Federal tax were 
relinquished in favor of states, there 
would be less money spent for ad- 
ministration. 
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